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and here’s how 
FPheoll solved 


The farthest thing from this man’s mind at the moment . 
is fasteners. 


And yet. only recently, as a design engineer—his sights were not to 
the sky, but on a small troublesome trunnion pin used in the 
assembly of a hose clamp. Project: Produce it better at less cost! 


A clear savings of 54%.—as well as the elimination of a costly press 
fitting Operation—was realized when the pin was redesigned 

by Pheoll. The part, formerly screw machined from two separate 
pieces of bar stock, force fitted together, is now reduced to 

a single unit through cold heading and secondary operations. 
Stronger, more wear resistant—and certainly more economical— 
this pin is another example of the full-range, cost-saving team 
service available from Pheoll. 


Call Pheoll now for a quick rundown on your fastener problems. 


Pheoll Manufacturing Company, Inc. 
5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 
Use postpaid card. Circle No. 201 


HEADING THE 
FASTENER 
INDUSTRY 
FOR OVER 
50 YEARS 















By ARO 


Single Action Clutch 


This new Torqmatic is no ordinary clutch. First — it’s fully inter- 
changeable with the clutch and housing on any Aro ‘“O” Series C- 
Model tool. No adaptors needed. No special tools. This means you 
can now get the proper torque control for varying job needs. 





What’s more, Aro Torqmatic delivers uniform torque action through 
any number of cycles. Torque is preset and operator cannot overrun 
the threaded fastener. Action is positive. Clutch disengages instantly 
when torque limit is reached . . . and remains disengaged until pres- 
sure on the work is released. No noisy ratcheting. No impacting action. 
You can use the Torqmatic on delicate jobs. 





The Aro Torqmatic features simple design with a minimum of working 
parts. You can count on it for highest reliability. Job test it. Ask your 
Aro Distributor. 





Fully Interchangeable With The Clutch 
In Any ARO “O” Series C-Model Tools... 
= NO ADAPTORS! — 


Easy to Adjust — Maintains Settings 
indefinitely 


~ Positive Torque Adjustment 
Smooth Ball Bearing Action 
Constant Dynamic Balance 
——~~ 


Declutches Without Kicking 


Front End Support 
— 


THE ARO EQUIPMENT CORPORATION 
Industrial Division * Bryan, Ohio 
Aro of California, 3141 S. Grand Ave., Los Angeles 7 
Aro Equipment of Canada Ltd., Rexdale (Toronto), Ont. 
Offices in Principal Cities 


AIR TOOLS 


Air Hoists-Automation Too's 
Ultrasonic Controls 


HE 
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Technical-ities 
By Fred E. Graves 


Fastening of 
“vibration”’ joints 


With static assemblies, your 
only fastening worry is enough 
safe load capacity. But with 
dynamic loading, you also have 
to guard against loosening. 


HIGH THREAD TENSION 
You’ll find one of the best lock- 
ing mechanisms within the 
fastener itself: high thread 
tension. Obviously, the tighter 
the fastener, the higher the ten- 
sion and the better the “lock.” 

CASE HISTORIES 

(1) Textile looms notoriously 
suffer from vibration. Yet their 
bolts stay tight without any 
locking device when highly pre- 
loaded. (2) Heavy duty shakers 
had joint loosening problem 
which was solved for good 
when the maker switched to 
high strength hex bolts torqued 
up almost to yield strength. 

Using split lock washers gives 
no such guarantee against 
loosening. It becomes equiva- 
lent to a solid washer at a rela- 
tively low load level. Once the 
screw has loosened to the point 
where the washer becomes a 
spring, it’s too loose for safety. 

When you can’t fully utilize 
a high strength fastener, go to 
a bolt with prevailing torque 
lock nut; or to a unit that com- 
bines high thread tension along 
with a high off-torque value 
(such as RB&W’s TENSILOCK 
fasteners—see Bulletin TL-2.) 

With vibration joints involving 
thin gauge or sheet metal, it’s 
better to use a thread-cutting 
screw, than a machine screw in 
tapped hole. It gives 100% depth 
of thread contact for more 
thread friction to resist backoff. 








Some ideas for savings 


through cold forming 


Use postpaid card. Circle No. 205 


It generally costs less to cold-form 
a part than to machine it, since 
there’s less scrap loss and more 
speed. The cold working strengthens 
the part, too—improves its physicals. 

These four cases show what hap- 
pened when designers and produc- 
tion men referred their needs in 
special parts to RB&W. 


1. Ball-head stud. Formerly pro- 
duced on screw machine, this 
truck mirror pivot suffered high 
scrap loss, cost 75% more than 
it did when RB&W produced it 
by cold forming and some second- 
ary machining. 


. Spacer. Cost of this automobile 
trunk hinge spacer was cut 50% 
when RB&W cold-formers took 
on the job of pounding them out 
at high speed, finely finished and 
ready for installation. 


. Taper plug. Time and money 
were both saved by manufac- 
turer of expansion bolts who 
came to RB&W to make these 
parts. Cold headers formed them 
faster than screw machines, and 
with zero scrap. 


. Adjustment cam. Cold forming 
affords the only economically 
feasible way to produce this part. 
Due to its large eccentric and 
hex end, machining and mate- 
rial costs would be excessive. 


These examples typify a range of 
work from RB&W cold heading and 
cold forming facilities. RB&W also 
performs many secondary opera- 
tions on parts to specification, such 
as drilling, slotting, knurling, etc. 
Best way to see whether you have a 
part that could cost you less is to 
refer it to RB&W for study. Write 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 
soles offices at: Ardmore (Phila.), Po., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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a revolutionary 
new wire stripper 


from - 
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or stranded wire insulations). And do it all with Stripwright®... Utica’s revolutionary 
new wire stripper. There’s never been anything like it. This versatile, lightweight, 
pistol-grip tool is engineered for efficiency and ease of handling in limited access 
arent sym as for pen production lines. Stripwright is designed to the same 


Adjustable stop permits stripping 
of any length up to %” per stroke. 


Cam action dial adjusts strip 
diameter to the finest variation. 


DDE 
— STRIPWRIGHT;,.. => 
Plastic handles... strong, Sw-! USA 


PaT 
light, comfortabie. 5 PEND 


Slim nose design makes it possible 
to reach into the most closely 
confined areas, strip fast and sure. 
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UTICA DROP FORGE & TOOL DIVISION, 
KELSEY-HAYES COMPANY, UTICA 4, N.Y. 
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YOU CAN “PUT THE BITE” ON, 


if you tested Southern + Ae 
fasteners for quality by 


using the old-time ‘‘bite’’ 
method, they would pass 
the test without a doubt. 
Southern fasteners will 
stand any test for quality 
because they are made 
by USA specialists 
using USA materials. 


i) 


You can ‘‘put the bite 
Southern for service, too. 
Contact your Southern 
distributor today, or write, 
wire or phone Southern 
Screw Company, P. O. Box 
1360, Statesville, 

North Carolina. 

Phone TRiangle 3-7213. 


Wire tarenec Conde lative m-Uiremiir- lie 
Stock in Statesville, 

1s Kolacame Ot-tael iar: @ 
Warehouses: New York 

Od siner-(elena OF-lir-t-oa Mele Walel-1i-5 


Machine Screws & Nuts 
Tapping Screws + Stove Bolts 
Drive Screws «+ Carriage Bolts 

Continuous Threaded Studs 
Wood Screws « Hanger Bolts 
Dowel Screws 


Seathorn 


SCREW _ Sem PANY 
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e Transistor assembly, seal- 
ing and testing in a nitrogen 
atmosphere is helping CBS 
Electronics turn out higher 
oy semiconductors. For 

is report turn to page 28. 
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Bethlehem makes “specials” to your specification. 
And we often cut costs by redesigning to improve the product. 


Every one of these specialty products was made for a specific application from drawings or 
specifications supplied by our customer. Translating your design into a finished part is seldom 
) easy. But if the job can be done . . . Bethlehem fastener engineers can do it. 
Let us know what you need. Our fastener engineers will study your requirements and give 
for Strength 


... Economy 
... Versatility 


you an honest answer on what we can do. For more information call the nearest Bethlehem sales 


office. Or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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WHAT DO YOU WANT 
| TO BOND TO WHAT? 


Libing iw In metalworking, you can bond virtually any 
; @ material to the same or another material with 


} ieee SCOTCH-WELD Brand Structural Adhesives. 


nin an ae me 






















Carbide wear inserts, for example, can be joined 
to other metals without warpage or fracturing... 
magnets can be bonded without loss of magnetic 
properties . . . metals, glass, ceramics—these are 
still other materials you can successfully bond 
with SCOTCH-WELD Adhesives. 


By so doing, you eliminate the skill and control 
required in brazing and welding operations .. . 
you eliminate the localized stress concentrations 
of mechanical joining and fastening, the bimetallic 
corrosion between dissimilar metals. You also 
produce smoother contours, maintain the integrity 
of structural members and increase their ability 
to absorb joint stresses. Oftentimes, inspection 
and production steps can be eliminated. 


The use of SCOTCH-WELD Brand Structural Ad- 
hesives in metalworking is a relatively new science. 
And it is one that is speeding production, cutting 
costs, improving product quality throughout in- 
dustry. For further information, write on your 
company letterhead specifying area of interest to: 
A.C.& S. Division, 3M Company, Dept. SBZ-21, 
St. Paul 6, Minn. 


renranewt—- 


ADHESIVES, COATINGS AND SEALERS DIVISION 
TMiinnesora ]finine ano ]YJAnuracturine comPANy 


eee WHERE RESEARCH IS THE KEY TO TOMORROW 
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HIGH CLAMP-UP 
MEETS MACH 2 
STRUCTURE NEEDS 


Faster the speed, more varied the mission. . . the 
more critical are the structural requirements. 
Such is the Navy’s newest all-weather, nuclear 
weapons carrying aircraft...the carrier-based A3J 


aa 





Vigilante. 

Because of their excellent residual preload char- ABOVE ! In po = rege eaary vn A3) 
a Ralieeaihi. ees ER : . uses stainless steel Hi-Lok pins psi shear or 
acteristics, Hi-Loks were selected for wined through 220,000 psi tensile) with shanks made to .0005 tolerance; 
out the A3J primary structure. The unique Hi-Lok with stainless steel collars, these Hi-Loks can be used to 
torque-off feature produces a high, uniform clamp- 800°F. Other primary structure uses alloy steel Hi-Lok 
up of high tensile sheet materials in all grip condi- pins (95,000 psi shear or 160,000-180,000 psi tensile) 
; ". ; ; . : with shanks made to .001 min. as well as head heights to 
tions. The installation method is smooth and quiet. + 001 tolerance. 


Inexpensive, lightweight, Hi-Lok tooling reduces 
worker fatigue and avoids the need for heavy 
squeezers or bulky pull-type equipment and their 
limitations in close quarters. In open areas, Hi- 
Loks can be installed at speeds up to 45 per 
minute. : 

Write or contact us for Hi-Lok technical and 
specification data. 


hi-shear emeenecne 


2600 WEST 247TH STREET® TORRANCE @ CALIFORNIA 

















ad 





RIGHT Here Hi-Loks are being installed in the A3) rear fuse- 
lage with Hi-Lok right angle tooling adapted to a Ratchet Wrench 
Motor. Other Hi-Lok adaptor tooling is available in straight, ex- 
tended and offset styles to overcome difficult or tight clearance 
conditions resulting from the unusual structural configurations 
of high performance airframes such as the Vigilante. 





TRADEMARK REGISTERED S. PATENTS 2,882,773. 2.927.491 AND 2,940,495 


THER U.S. AND FOREIGN PATENTS GRANTED AND PENDING 
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everal of our automotive industry 
S leaders were engaged recently in 
a lively press conference battle on 
who is doing what to our economy. 
This lead to an article in Printers’ 
Ink entitled, “Are U. S. Auto- 
makers Bent on Undermining the 
American Economy?”. The article 
questioned what the big automotive 
producers are doing to safeguard 
the interests of American workers 
who lose their jobs because foreign 
labor is used to produce for the 
U.S. market. 

Actually, even before this article 
was published, Frederic G. Donner, 
chairman of General Motors, vigor- 
ously defended his company’s role 
in the support of the American 
economy. Regarding the matter of 
imports, he asserted, “General 
Motors has not been importing com- 
ponents from abroad and has no 
intention of embarking upon such 
a program.” 

Since fasteners constitute the 
greatest volume of components used 
in automobiles, these words were 
particularly welcomed by the Ameri- 
can fastener manufacturing industry. 

This important segment of our 
economy especially has been feeling 
the brunt of cheap imports, a lar- 


THE EDITOR’S VIEW 






IT’S TIME TO STAND UP AND BE COUNTED 


ceny encouraged by far too many 
business men who are more inter- 
ested in immediate personal gain 
than in the overall welfare of the 
country. 

Consider the case of our domestic 
wood screw industry which has al- 
most disappeared. And for what 
good reason? Are the furniture 
manufacturers who are using im- 
ported screws passing this saving on 
to the consumer? Don’t be ridicu- 
lous! The savings per unit amounts 
to a mil or two at the most, a sum 
too insignificant to be passed on 
to the consumer. 

Having grabbed off an impor- 
tant segment of the industrial fas- 
tener market, the importers are 
reaching for other component mar- 
kets. They have no interest in the 
American economy except for what 
they can get out of it. 

So it’s time for all Americans to 
stand up and be counted on where 
they stand in the support of our 
economy. American industry needs 
more champions like Mr. Donner. 

And as President Kennedy said 
in his inaugural address, “Ask not 
what your country can do for you. 
Ask what you can do for your 
country.” 


Mat L£. 


Editor 
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FAST, HAMMER-DRIVEN RIVET ECONOMICAL 
FOR BLIND AND OPEN APPLICATIONS 











Fig. 1 Inserted in hole, Southco 
Rivets are quickly set by driving 
pin with hammer. No special 
tools are required. Bucking is 


not necessary. 








Fig. 2 Expanded prongs force 
sheets or parts together, hold 
them tightly in compression. 
No metal is removed, no grind- 
ing or finishing is required. 


Fig. 4 Ideally suited for “‘blind’’ applications, Southco Rivets 
are worked by one man from one side only and require mini- 














mum space inside closed area. They eliminate costly bucking 


Fig. 5 Access or 
open fastening util- 
izes the simplicity, 
speed and vibra- 
tion-resistance of 
Southco Rivets. 








Fig. 6 Ferrules are 
used as spacers for 
numerous applica- 
tions. Here the 
Southco Rivet 
formsa drawer pull 
in conjunction with 
a flanged tube. 
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Fig. 3 Pin is locked securely into rivet by displaced 
metal filling unique grooves. Compression forces 
are utilized for greater strength. 
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Fig. 7 Increased 
head size distrib- 
utes holding pres- 
sure over larger 
area, permits 
higher loading on 
wood, plastics and 
similar materials. 
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Fig. 8 A blind head 
can be formed in- 
sidethe wood. This 
application is par- 
ticularly useful 
when it is desirable 
to have one surface 
of the wood un- 
marred, 
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arrangement or time-consuming finishing. Supplied as a unit, 
they require no job time for assembly or fitting. 








FREE 


RIVET FOLDER 








Send for your free copy of 
“Southco Drive Rivets” 
Folder. Gives complete in- 
formation on the applica- 
tion, installation, and speci- 
fications of aluminum and 
steel Drive Rivets. 

Write on your letterhead 
to Southco Division, South 
Chester Corporation, 257 
Industrial Highway, Lester, 
Pennsylvania. 











/ 
/ 
SOU TITCO SIN 


<r 


©1957 


Use postpaid card. Circle No. 211 


/ 
/ 





SPOS SSSSSSSSSHSHSHSSSSSHSHSSHSHSSHSHSHHHSHSHSHEHSHHEHSHSHSSHSHEHEHEHSHEHSHEHEHEEHEHEHEHEHEHEHSHHEHSHSEHEHSEHEHESSEEEEHSHEOEEHEOEEO SE EESES ES EEESEE 


eeeeoeoeeaeeaeveaceesev ee ever 


Assembly and Fastener Engineering 









Quality control groups have a 
big and important job, that of help- 
ing supply 180 million Americans 
with better and better products. 

The attitude of manufacturers 
toward quality control has changed 
greatly. We have progressed far 
beyond the primitive system of 
“final inspection”, when it was 
largely up to the inspector at the 
end of the manufacturing process 
to pass or reject the completed 
product. 

“Rejects” were expensive to a 
company in those days, as they are 
now. Knowing this, the industry 
relied on final inspectors who were 
sensitive to the cost of rejects. Some 
of you remember cranking an arm 
off trying to start one of those early 
cars that had a defective ignition 
system or was out-of-time. 

The quality-control system that 
relied heavily on final inspection 
could not endure. American manu- 
facturers learned techniques of mass 
production that could fill the needs 
of millions of people. And these 
millions soon began demanding 
not just more products, but better 
products. 

To stay in business, manu- 
facturers had to build improvements 
into their products. And they had 
to find effective and economical 
ways to do it. The development of 
formal quality-control programs was 
inevitable. 
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The State of Business 


AUTOMOTIVE QUALITY CONTROL GROWS UP 


by Clarence G. Bauer 


Director of Quality Control, Chrysler Corporation 


There wasn’t much to work with 
in the beginning; mostly the old 
“cut and try” approach. This ap- 
proach to quality-control is still 
useful now and then when a new 
problem crops up. 


In the oid days, there were very 
few precedents, only the begin- 
nings of a system, and almost no 
publication of quality-control in- 
formation. Nowadays, we do have 
precedent, system, and publication. 
Manufacturers are spending mil- 
lions of dollars on precision testing 
equipment and on highly trained 
personnel to operate it, observe re- 
sults, and keep records. 

Pareto, the Italian economist, laid 
down a principle many years ago, 
stating that “A very large part of 
a total effect almost invariably re- 
sults from relatively few causes.” 
This being true, the job is to detect 
current significant defects for the 
purposes of correction and preven- 
tion. 


Obviously, all parts of all prod- 





Beginning his ca- 
reer with Chrysler 
in 1931 after his 
graduation from 
lowa State College, 
Bauer has held 
positions in the 
laboratory and me- 
chanical engineer- 
ing depts. In 1957 
he became head of 
quality control. 





ucts cannot be inspected; significant 
ones must be inspected. Definitions 
vary, but all definitions for the word 
“significant” must take at least these 
things into account: the competitive 
products on the market, customer 
satisfaction and the operational and 
failure costs of quality-control. 

The industry subscribes to these 
general principles of quality-control, 
but automotive manufacturing 
creates special problems. Let’s take, 
for example, product-complexity. 
There was a time when automobile 
manufacturing was characterized by 
standardization. As a famous maker 
once put it—the motoring public 
could have any color car it wanted, 
as long as it was black. This kind 
of extremely standardized produc- 
tion no longer prevails. The auto- 
mobile industry has moved in the 
direction of customized production. 
Today, our Plymouth plant in De- 
troit could make one million cars 
without building the same kind of 
car twice. 

The average automobile assembly 
that builds only one line of cars 
must handle 8000 different parts 
and assemblies. A two-shift pro- 
duction day at the rate of 60 cars 
per hour, consumes 2000 tons of 
material consisting of 7,700,000 
separate pieces ranging from a bolt 
to an engine. 

Volume presents another prob- 


continued 
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This new lock and seal washer 
is just plain REVOLUTIONARY... 


When 
you tighten 
A 


NYLOGRIP Dubo Lockwasher 
locks and seals it-instantly! 


The new NYLOGRIP Dubo Lock- 
washer is made of a special, cold- 
flow plastic called Nylon 6. When 
the nut is tightened, the washer 
“flows” — its inner diameter 
grips into the threads of the nut 
and bolt, to seal this junction 
against leakage, while the outer 
diameter flows over the outer edges of the nut, seals and 
locks it . . . so tight neither shock nor vibration can budge it! 
The Dubo Lockwasher can be used time and again without 
the slightest loss of holding power. And, because it’s sym- 
metrical and has no threaded parts, you couldn't fit one in- 
correctly if you tried. 


PLUS FEATURES: excellent electrical properties . . . 
exceptional wear resistance . . . good shock absorption... 
resists corrosion, chemicals . . . non-flammable . . . high 
flexural strength. 


PLUS USES: The excellent electrical characteristics of 
NYLOGRIP Dubo Lockwashers make them ideal for elec- 
trical insulation, or to help control electrolytic corrosion 
between dissimilar metals. 


YOU'LL WANT COMPLETE TECHNICAL INFORMATION. 
Write today to: 


NYLOGRIP PRODUCTS 


566 Watertown St., Newton, Mass.-Bi 4-0960 
Non Metallic Fastenings of all types. 


Use postpaid card. Circle No. 212 
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Business, continued 


lem. True, other industries have 
problems associated with volume 
production. Television sets, pro- 
duced in very high volume, have far 
fewer components than an auto- 
mobile. On the other hand, an air- 
plane has more components than 
an automobile, but is produced in 
relatively low volume. In the auto- 
mobile industry we build a product 
made up of many components and 
we build it in tremendous volume. 

Still another characteristic of 
automotive manufacturing is the 
annual model change-over, requir- 
ing changes in process, size of parts 
and assembly operations. 


What are some of the quality- 
control problems associated with 
volume automotive manufacturing? 
We have to inspect, conservatively 
speaking, 45,000 potential trouble 
spots. We have to make sure that 
parts made at lightning speed are 
quality parts. Moreover, final as- 
sembly moves in an unalterable 
sequence. 


Under these conditions of com- 
plexity, movement, and assembly- 
line manufacture, automotive 
quality-control can make only 
limited use of automated testing and 
checking equipment. Other in- 
dustries can use automated quality- 
control extensively. In an auto- 
mobile assembly plant, on the other 
hand, at almost every step, the 
human hand, eye, and mind are 
indispensable. For example, in weld- 
ing operations we make use of 
automated equipment that guides 
two or more pieces of metal to- 
gether. Another machine determines 
that the weld has been made and 
how deep it has been made. But it 
takes a man, with a simple hammer 
and chisel to determine whether the 
weld will hold. 


Because of the vast importance 
of the human element, and because 
of the complexity and speed of the 
operation itself, we live by the 
principle: “Make decisions at the 
lowest possible level.” 

As an example, the direct labor 
cost of installing a certain small 
engine part is 2¢. An improper 
installation, when it does occur, 
can be corrected at the engine plant 
for $2, or later at the assembly 
plant for $18. But if this engine part 


has to be replaced through dealer 
warranty, the cost rises to $100! 

At Chrysler, we have the kind 
of quality control organization that 
responds to the special problems 
of automotive manufacturing. We 
know that these problems aren't 
solved by slogans. 


It is necessary to fix responsibility 
for quality. And this responsibility 
is departmental. Product engineers 
must carry the responsibility for the 
quality of design. The purchasing 
department must carry the respon- 
sibility for the quality of purchased 
materials. 

Chrysler’s quality-control organ- 
ization has a staff function. It aids 
each department to assume its re- 
sponsibilities by defining what these 
responsibilities are. 

Our organization also has a line 
function. It operates at three levels: 
corporation, division or group, and 
plant. At the plant level, we have 
established quality engineering on 
par with inspection. The quality 
engineers, working with the data 
given them by inspectors, are not 
only eliminating costly “bugs” from 
the assembly lines, but are also 
preventing them from ever getting 
into the line. 

The question of “How good is 
good?” is always a tough one for 
quality-control men to answer. Per- 
fection has to be the answer, or 
as close to perfection as we can 
reasonably get. ° 


Business Briefs 

In searching for new ways to use 
steel, Allegheny Ludlum reported 
the introduction of a new stain- 
less steel for mufflers. The report 
pointed out that by using the stain- 
less at a low estimate of 6 lbs per 
automobile produced last year, the 
new use would have added about 
25% to last year’s ‘total tonnage 
of stainless steel shipped directly 
to the American automotive manu- 
facturers. 


There are indications that Presi- 
dent Kennedy may be considering 
steps to implement his pledge to 
provide government aid to industries 
and workers injured by the com- 
petition from imported goods. At 
his request, the Senate Commerce 
Committee issued a summary of a 
report urging “adjustment assist- 
ance” for those affected. + 
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story of two bolts... 


Both of the bolts shown above were used on the same 
application, in the same factory, and faced the same 
conditions. 


The bolt on the left is a Harper type 316 Stai 
Steel bolt shown after three years of service. The 
bolt on the right is another manufacturer's bolt 
identified as type 316-Stainless Steel, shown after 
only three months of service 


The dramatic fact that the Harper bolt lasted twelv 
times longer (and is still in service) is proof of Harpers’ 
metallurgical contro! of alloys from ‘“'billet to bolt 
our completely integrated factory. Harper's corr 
resistant fastenings, immediately available in-a wide 
range of alloys and sizes, assure you that your 
products will be built to last no matter ‘what 
application may be 


Harper Distributors everywhere 
stocks. Consult your Yellow Pages 
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One of four 
Ingersoll-Rand 

Torsion Bar Torque 
Control Impactools 
that quickly and 
accurately tighten four 
different size fasteners 
to 3 different torques in 
cylinder-tube assembly. 


Ingersoll-Rand 
Impactool with Torsion 
Bar Torque Control set 

at 15 ft. Ibs. runs 


Allen pipe plug to seal 
100 Ib. pressure in - 
air brake chamber. @ 


Automatic Torque 
Control improved 
performance almost 
100% by providing 
exact torque in tricky 


assembly of oil reservoir 
to air compressor. & 











Use postpaid card. Circle No. 214 


Drawing up the band on air 
brake chamber to 25 ft. Ibs. is 
a precise job performed over 
1% million times by this 
Ingersoll-Rand automatic 
shut-off Torsion Bar Torque 
Control Impactool. 


On the basis of this kind of performance, 
this brake manufacturer took advantage 
of the reliable quality control features 
possible with Ingersoll-Rand Torsion Bar 
Torque Control Impactools . . . and solved 
a “quality bottleneck’’ by using them on 
1] different assembly operations. Rejects 
were almost entirely eliminated, inspec- 
tion time and costs were cut to the bone 
and production increased by 34% to 45% 
per manhour. 


In addition to dividends earned by im- 
proved product quality and greatly re- 
duced reject and inspection costs, the 
increase in production per manhour means 
a Dividend on Payroll Dollars of from 34% 
to 45% of the tool operator’s wages. The 
other operations shown here are setting 
similar quality and production records! 


You can calculate your own dividend with 
the help of Ingersoll-Rand's new, illustrated 
guidebook, ‘‘How to earn a Dividend on 
Payroll Dollars with Planned Annual Re- 
tooling” . . . and handy Dividend Com- 
puter. Call your 
nearby I-R Represen- 
tative or write 
Ingersoll-Rand, 11 
Broadway, New 
York 4, N. Y. 





11 Broadway, New York 4, N.Y. 


] Planned Annual Retooling 
increases output per man 
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BOEING DEVELOPS 
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Problems of torque, compounded 
by operator contortions, were caus- 
ing fatigue, frustration and loss of 
time in the KC-135 assemblies 
at the Boeing Airplane Company, 
Seattle, Washington. 

Normally, conventional lever-type 
torque wrenches were adequate, 
but torque and wrenching problems 
arose when certain tube steel fittings 
had to be installed in near-inacces- 
sible areas of the aircraft assemblies. 

To meet and overcome this prob- 
lem, engineers of Boeing’s Aero- 
Space Division, designed and built a 
hydraulic torque wrench that could 
be operated in areas so cramped an 
ordinary wrench could not be used. 

The wrench can be held com- 
fortably in one hand. It can be used 
anywhere an operator can reach, to 
tighten tube fittings, quickly and 
automatically, to torque tolerances. 





HYDRAULIC TORQUE WRENCH TO REACH DIFFICULT AREAS 


It will automatically tighten the 
fittings to within three foot-pounds 
of the specified torque. In tests, the 
wrench repeatedly produced accu- 
rate torque values over a range from 
22 to 62 foot-pounds with appre- 
ciable savings in time and operator 
effort. 

The power unit selected for the 
wrench was a standard pneumatic- 
hydraulic model with minor modifi- 
cations. The torque is controlled by 
presetting the power unit, equipped 
with an automatic valve which shuts 
off the unit when the preset pressure 
is reached. A four-way valve pro- 
vides either tightening or loosening 
action by the wrench. 

The new tool was developed to 
be used with a specific manufac- 
tured coupling. With modifications, 
it can be used with other tube 
fittings. 


ANALYZER CHECKS CIRCUITS AUTOMATICALLY 


An automatic wiring analyzer can 
check up to 6000 circuit assemblies 
for current continuity and leakage. 
The tests are controlled by a pro- 
grammed IBM card corresponding 
to the wiring diagram of circuits 
being checked. One card is required 
for each circuit, and the machine 
processes 60 cards every minute. 

After connecting the unit under 
test to the analyzer, a set of cards 
is placed into. an IBM card reader. 
As the.cards complete their test 
cycle, they automatically fall into 
“condition of circuit” bins, which 


classify the type of circuit failure 
and its location in the assembly. 
Leakage failures are pinpointed 


, by recycling trouble cards one at a 


time through the reader. 
The wiring analyzer also features 
a functional tester which checks for 


_ proper operation of all switches and 


relays and checks the values of elec- 


_ trical components such as resistors, 


transformer and relay windings and 
diode resistances. 

Any production modification of 
any system can be analyzed almost 
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Odd as they look, these are act 
ction tools. They w 


e to inc se eff 
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tools pr 
aed me fare 8 
tools can speed your prod Supply 
model if available) of part on 
which tool will be used. Prototype 
esigned and tooled for your approval 
y quantity to meet your produ 
tion schedule. Contact factory direct 
Complete information in new 
‘Custom-made Tool"’ Brochure No. 660 


Request on your letterhead 





INDUSTRIAL 
HAND TOOLS 


XCELITE, INC. ° ORCHARD PARK, N. Y. 


Use postpaid card. Circle No. 215 
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Ideas and Field Reports, continued 


immediately simply by making new 
connector cables and preparing new 
test card and inserting them in the 
machine. 





The wiring analyzer can be 
adapted for an unlimited number 
of program tests. 


BRAZING PROCESS USES POWDERED METAL, OXY-FLAME 


A versatile metal-to-metal sur- 
facing process called Aircospray is 
designed expressly for hardfacing 
and brazing operations. The con- 
cept permits powdered metals to be 
sprayed and fusec simultaneously 
on a base metal vy means of an 
oxy-acetylene flame. This makes the 
process particularly well suited for 
hardfacing operations, including de- 
positioa of powdered metals of a 
high melting point on a base metal 
of lower melting point. It can be 
used on such parts as pistons, valves, 
saw blade guides and other sliding 
surfaces. 


When used with phosphorus or 
silver filler metals, it gives true capil- 
lary bsazing, and permits placement 
of the filler metal, combined with 
flux, directly on the joint area. 


Basic element of the new process 
is a standard oxy-acetylene welding 
outfit with a modified torch tip 
which permits the powdered metals 
to be sprayed through the oxy- 
acetylene flame. The carrier gas may 
be argon, helium, nitrogen or car- 
bon dioxide. The fuel gas can be 
either acetylene or natural gas. 


The possibility of caking and 





turbulence experienced with other 
methods is precluded by a vibrator 
dispenser and flowmeter control. 
Flow of the carrier gas is low, about 
5 to 8 cu. ft. ph, in order to further 
decrease any change of caking and 
turbulence. 


The fineness and uniform emis- 
sion of the powdered metals avail- 
able makes it possible to have 
depositions down to .003” thickness. 


AUTOMATIC CONTROL TECHNIQUE REPRODUCES COMPUTER 





A cryogenic thin film memory plane built up 
in 19-layer sandwich and successfully dup- 
licated many times by automatic control 
techniques. 


For the first time scientists have 
used automatic control techniques to 
duplicate a cryogenic unit. The 
memory plane, which is the size of 
a postage stamp, consists of 135 
cryotron devices built up in 19 layers 
of material. It was fabricated by 
scientists at IBM’s Federal Systems 
Division laboratory. 

A branch of solid state physics, 
cryogenics is concerned with what 
happens in materials and devices at 
temperatures of about —450°F. Cry- 
otrons are the devices in the com- 
puter which perform simple arith- 
metic as well as logic, switching and 
amplification. 

The key to the development of 


continued 


Assembly and Fastener Engineering 








7 ae Sharp-shouldered Bolt 
: for a Precision Fit 
Made from 


KEYSTONE WIRE 


Quality Fasteners, Inc., Kalamazoo, Mich- 
igan, serves many markets with its heading 
specialties. One such specialty is a D- 
shoulder bolt for a supermarket food cart 
caster, designed so it will key into the caster 
structure. This bolt is headed from annealed- 
in-process Keystone Heading Wire with 
Lime Brite finish. Quality Fasteners, Inc. 
heads this specialty without a relief at- 


me 
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~ 





tachment. 

Chester Werme, veteran cold-header, 
= President of Quality Fasteners, knows his 
tor wire. He buys Keystone Wire for all his 
rol. : forming operations, because, as he says, 
ae . oa ; “We know what this wire will do and we 
and design our products around it.” 

a At Quality Fasteners, flowability of Key- 
- lily ct stone Wire is the secret which assures uni- 
wad IS THE SECRET , form quality, sharp shoulders and edges, 


ess. yy) - correct tolerances with accurate dimensions. 
The result: Considerable savings and a 
better product over other machining 


_ techniques. 

s to So, when you contemplate forming a 
~ product from wire, remember the superior 
+a flowability characteristics of Keystone Wire. 
yers Our Wire Specialists are always ready to 
a consult with you about your wire forming 


problems. We invite you to call or write. 


aa Keystone Steel & Wire Company, Peoria, Illinois 


‘a “KEYSTONE 


stinued y wiRE FOR INDUSTRY 








MANUFACTURED AT PEORIA, ILLINOIS, U.S.A. 
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SEELSKREWS' 
SEELBOLTS® 
SEELRIVITS” 


High Pressure 
Self- Sealing 


FASTENERS 














O-RING 





e Removable and static self-seal- 
ing screws, bolts and rivets. 


e These industrial fasteners 
meet all applicable military 
specifications. 


SEND FOR CATALOG 359-A-2 
describing items above, also seals for 
switches, shafts, circuit’ breakers, in- 
dicator lights and other electronic 
components. 

*TRADE MARK 


A. P.M. Corporation 


41 Haneck St., Englewood, N. J. 
LOwell 9-9201 





Designers and Manufacturers of 


HIGH PRESSURE STATIC AND MOVABLE SEALS 
Hexseals® * Seelskrews* * Seelholts* * Seelrivits* 











Use postpaid card. Circle No. 216 
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the special technique permitting ac- 
curate duplication, is the use of 
three cryotrons, which combine a 
memory cell with an elementary 
logic operation. Because of this 
combination, sophisticated opera- 
tions not practical before may be 
realized. 

The equipment used for deposi- 
tion allows each layer of metal or 
insulator to be sequentially de- 


posited through 17 microscopically 
adjusted masks. The masks are 
changed automatically like records 
in a juke box and are held in a 
large metal cylinder operating under 
high vacuum. 

Once the masks have been 
aligned, the process automatically 
produces memory planes, with simi- 
lar electrical and mechanical 
characteristics. 


CABLE STRIPPING MACHINE SAVES 184 MAN HRS PER DAY 


A machine used for stripping 
braided wire shielding from coaxial 
cable and shielded wire has, on the 
average equaled the work of 12 
persons, resulting in a saving of 184 
man hours per machine per day. 

In addition to the economic ad- 
vantages of mechanizing the expen- 
sive hand stripping operation, the 
stripper also enables standardiza- 
tion of the length of shielding cut, 
facilitating subsequent operations. 

Believed to be the first commer- 
cial machine for stripping braided 
wire shielding from coaxial cable, 


the machine was developed by the 
Cadre Industries Inc., for its own 
use. The company is engaged in the 
manufacture of computer and elec- 
tronic assemblies. 

The wire to be stripped is in- 
serted into the cutter assembly and 
the cycle started by depressing a 
foot switch. Just before the end of 
the cycle, the scrap shielding is 
ejected from the machine by a short 
air blast. With normal operating 
rhythm, machine cutting action is 
complete by the time the foot switch 
is released. 


DIAL FEED WELDER SPEEDS TELEPHONE MANUFACTURE 


To mass produce small clamp as- 
semblies at the rate of 1300 per 
hour, per machine, the Western 
Electric Co., in Indianapolis, Ind., 
uses a dual electrode welder 


equipped with a Geneva dial feed. 
The machine is manufactured by 


Precision Welder and Flexopress 
Corp., and is used to produce a 
small weldment of two, many- 
pronged, copper-nickel alloy clamps. 
The clamps are a part of the dial 
telephone assembly. 
The dial feed has eight fixtures, 
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What? 


America’s finest automatic 
transter machines made by a 


light bulb 


Many years ago we discovered that 
Sylvania specifications for automa- 
tion equipment were so exacting, we 
had to make the machines ourselves. 
Nothing accurate enough was avail- 
able anywhere, at any price. 


For 20 years we have been making 
this automation machinery to pro- 
duce our own light bulbs, radio 
tubes, fine electronics equipment. No 
one has ever equaled Sylvania auto- 
mation machinery for accuracy and long-term dependability. 


Now these machines are available to outside companies 
seeking this same extraordinary degree of accuracy. 


Ideal for high-speed automatic fabricating, finishing, 
assembling, indexing, packaging, these machines are 
available in two 
general types: 


1. Conveyor in- 
dexing chassis, 
exceptional for the 
extreme accuracy, 
strength, and ver- 
satility of its chain 
—not made com- 
mercially, but by 
Sylvania itself. Chassis also provides greater tool and driv- 
ing capacity than other such chassis on the market. 











manufacturer! 


2. Rotary indexing chassis in 
two sizes and in single and double 
turret models. Made with unusually 
great driving and tool capacity. 
Top of the transmission spider is 
specially machined for rotary vac- 
uum or pressure valve. 


Also, precision indexing trans- 

missions (5 models ) 

¢ Heavy-duty unit with extra-large 
cam well and spider diameter for wider 
range of stops per revolution. 

¢ Standard unit features higher cam speeds, a provision to inte- 
grally mount rotary vacuum or pressure valves. 


Universal unit operates with its output shaft horizontal or verti- 
cal. Has wide range of applications. 


Small universal unit. Lower silhouette and extra-long input shaft 
are main features of this extremely durable, accurate transmission. 


Conveyor unit. Very rugged, heavy-duty unit designed for con- 
veyors, but easily adaptable for rotary tables, other intermittent 
motion machines. 


a FREE erocnune!——-/ gf |- 























SYLVANIA LIGHTING PRODUCTS 

Equipment Development Plant one ee te 
121 Loring Avenue, Salem, Mass. 

Please send me free brochure of: P 

O ROTARY CO CONVEYOR (© TRANSMISSIONS | 

Name 

Position ean eee 
Company itiinaannatieies -_ 
Address a 
City Zone a - — 





SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS Ge) 
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parts... 
from wire! 


ss Splined 
Square-Head Shaft 
125/mi 


/min, 


Universal Joint 
Bearing Cup 
0/min, 


Spark Plug Body 
/min, 


a. Piston Pin 
4 50/min. 


These important parts are cold- 

formed from coiled wire, start 
to finish in compact, efficient 

National Cold Headers. 


The top three are formed with 
no scrap loss, ready to use! All 

achieve remarkable savings 
over past methods. 


If you make odd-shaped parts, 
may we help you evaluate them 
for cold-forming from wire? Bet- 
| ter yet, come to Tiffin, witness 
our demonstrations and let’s dis- 
cuss your work. 








Use postpaid card. Circle No. 218 
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Ideas and Field Reports, continued 


each designed to accommodate two 
clamp assemblies. One operator 
loads one-half the assembly, and 
another operator places the mating 
part above it, as the dial table 


rotates. The fixtures assure that the 
parts are correctly oriented as they 
pass under the welding heads at the 
third station. Welded parts are air- 
ejected at the final station. 


IDENTIFIES SUB-MINIATURE ELECTRONIC COMPONENTS 


Diodes, transistors, relays, re- 
sistors, and other miniaturized com- 
ponents are serially identified with 
a self adhering marker made by 


Westline Products. The markers 
have a permanent self-adhering 


material resistant to various solvents 
and chemicals. Their size is 1/16” 
by 3/16”. 


In a typical application, the 
miniature components are serially 
identified, while a corresponding 
number is assigned to data process- 
ing cards containing the history 
and technical information of each 





component. A malfunction of a 
component is simultaneuosly traced 
to a data card for evaluation. 


TIGHT AREAS NO PROBLEM TO MIDGET SOLDERING IRONS 


Showing the ability to reach into 
close quarters, and soldering joints 
in even the most intricate wiring 
assemblies, midget irons have sol- 
dered joints separated by less than 
1/8” of space. 

The versatile midget iron is 
equipped with its own transformer, 
mounted underneath the workbench, 
at each work station. It is connected 
with about five feet of cord to per- 
mit free movement by the operator 
to any point within the general area 
of the station. 





—_—_ ay 
A ge 


Small tool supervisor of Hughes’ El Segundo 
plant shows midget soldering iron and inter- 
changeable tips used in the circuit assembly. 





Operator using midget soldering iron in 
electronic circuit assembly. Each iron has own 
power supply installed underneath workbench, 
at each station. 


In addition to the 1/8” pyramid 
tip, three additional interchangeable 
tips are provided by General Elec- 
tric. The tips are renewed by 
unscrewing the used tip from the 
threaded socket in the iron’s handle 
and replacing it with a new one. 

Use of the GE midget soldering 
irons has helped reduce the reject 
rate for inspected electronic circuit 
assemblies, according to the small 
tool supervisor of the Hughes’ Air- 
craft El Segundo Division. 

The irons have been used in the 
electronic circuit department for 
more than eight years. 
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Another Tinnerman Original... 


Nut-in-a-cage eliminates welding or staking... 
SPEED GRIPS° hold themselves on panels! 


Wherever you require a heavy-duty, multi- 
thread, self-retaining fastener, a Tinnerman 
SpeED Grip Nut Retainer answers the need, 
holds down assembly costs. 

SPEED Grips snap into place... some into 
panel holes... others over panel edges. No 
special tools or skills required. Spring-steel 
fingers grip the panel, yet let the nut float to 
compensate for normal panel-hole misalign- 
ment. Welding, staking and clinching are 
eliminated. SPEED Grips can even be applied 
after panels have been finished, avoiding paint- 
clogged threads. 

SPEED Grips are available in a wide range 
of sizes and types, including front-mounting 
nut and bolt retainers for hard-to-reach or 
blind locations. 

See your Sweet’s Product Design File, sec- 
tion 8-T for data on these and other SPEED NuT 


Brand Fasteners. Your Tinnerman representa- 
tive has complete information and samples. If 
he isn’t listed under “Fasteners” in your 
Yellow Pages, write to: 


TINN ERMAN PRODUCTS, INC. 
Dept.12 »« P.O. Box 6688 «+ Cleveland 1, Ohio 


| TINNERMAN | 





FASTEST THING IN FASTENINGS® 
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CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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: f your fastening problem 


\ is listed he 


® Low first cost. National 

= will lease or sell riveting 

=) equipment to put you 

> in production fast at 

=) extremely low cost. 
Flexibility. National 

= Equipment is easily set up 

» for new jobs at very little 


2 practically eliminates 

» obsolescence. 

= Ruggedness. National 

=) Tiveters are built to give you 
», dependable service year 

» in and year out. 

Low maintenance. 

* National Equipment is noted 
© for the ability to work 











expense. National Equipment 


NATIONAL 


TUBULAR, SPLIT, SOLID 


re, National 


has the answer you want! 


around the clock schedules 
with little or no major 
maintenance even after 
years of service. 


§ Unskilled operators. 
National Riveters eliminate 
the need for hiring skilled 
operators. It is surprising how 
fast and how easily 
employees gain the little 
skills needed for 
profitable riveting. 


6 Inspection. National 
_ Riveting makes possible 
* inspection right at the 
riveter. A glance tells the 
operator that the fastening 
job is correct. 


National Semi-tubular 
Rivets Give You the 
Lowest Cost In-Place 
Fastening! 


“Fastening automation” costs 
surprisingly little with National 
equipment and semi-tubular rivets. 
In addition, riveting equipment 
can be quickly installed with a 
minimum of plant disturbance 
and immediate production 

and cost improvement. 


The National: Plan For You 

Find out today how quickly you 
can shift to money saving National 
riveting. National will fit riveting 
equipment to your requirements 
and your budget. 

Send a blue print or your actual 
fastening job to National today. 
There is no obligation. 
You’ll get the answers 
you need promptly. 
NATIONAL RIVET 

& MFG. CO. 

211 Main St. 

Waupun, Wisconsin, 
U.S.A. 








| ALL METALS 


Use postpaid card. Circle No. 220 
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AUTOMATIC NUT TAPPER 
GRANTED U.S. PATENT 

A high speed, fully automatic, 
multi-spindle nut tapping machine 
made in West Germany has been 
introduced to the American mar- 
ket. These machines have been 
patented by the U.S. Patent Office. 





The four spindle nut tapping machine recently 
introduced to American market from West 
Germany. Other models have six and eight 
spindles. 


The automatic nut threading ma- 
chines, according to the invention, 
operates by the over-run boring 
principle. However, the nut hold- 
ing device consists of a recipro- 
cating member which in its rearward 
position receives the nut blank as 
it is fed from a hopper. It then locks 
the blank against rotation during its 
forward movement. Thus, except for 
its rotation, the boring spindle need 
not move. The nut holder, merely 
by its reciprocating movement car- 
ries out all the steps of receiving, 
locking and feeding the nut over the 
threading tool. 





A close up view of one working station of 
four spindle nut tapping machine. 


The operation and control of the 
machine is adaptable to various 
types of nuts. 
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THIN SECTIONS JOINED BY 
SPECIAL BRAZING METHODS 


The problem of assembling thin- 
wall expansion bellows into a diesel 
engine exhaust tube assembly has 
been solved with the use of fur- 
nace brazing methods and Nicrobraz 
brazing alloy, by the Stainless Proc- 
essing Division of Wall Colmonoy 
Corp. 





Pipe, flanges and bellows for the 
exhaust tube are all fabricated of 
Type 302 austenitic grade stainless 
steel. The assembly problem de- 
veloped when the .010 inch wall 
thickness bellows was attached to 
the exhaust. To attempt to weld 
such a thin section, burn-through 
would develop. With the special 
brazing methods used, a strong 
brazed pipe-to-bellows bond was 
achieved without damage to any of 
the components. 

The two pipe sections were 
slipped into the sleeve end of the 
bellows, and checked in a position- 
ing fixture. The brazing alloy was 
then applied, and the part was 
placed in a pure dry hydrogen at- 
mosphere furnace. Brazing was per- 
formed under absolutely controlled 
conditions at 1900° F. 


MECHANICAL PLATING USED 
FOR SMALL METAL PARTS 


A method of plating metal parts 
for corrosion protection eliminates 
hydrogen embrittlement in plating 
high-strength steel. 

The method, called the mechani- 
cal plating system, is primarily de- 
signed for applying protective metal 
coatings and has been licensed for 
use by the Minnesota Mining and 
Manufacturing Co. 

The operation is carried out in a 
standard, rubber-lined tumbling bar- 
rel. After the parts to be plated 
are cleaned, a specially prepared 
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High Speed- 
Thread Rolling Machine 
a, 


bad 





Up to 200 Pieces Per Minute 


with cylindrical single revolution dies 


The Reed B910 Cylindrical Die Thread Rolling Machine 
is a rugged general purpose two-die type machine for high 
speed production. This machine is adaptable to a wide 
range of work using single revolution dies where the parts 
are rolled within one revolution of the dies. Diameters 
Zs” through 1” and thread lengths 
up to 614” long may be rolled. 


The machine is simple to set up 
and convenient to operate. Both 
semi- and completely automatic 
work-handling equipment is avail- 
able to take full advantage of the 
high production capabilities of the 


machine. 


Write for Machine Bulletin B-910-1 


REED ROLLED THREAD DIE C0 


HOLDEN, MASSACHUSETTS, U.S.A. 

Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
j Use postpaid card. Circle No. 221 


Specialists in Thread and Form Rolling Tools and Equipment 
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HUBBELL FASTENERS PASS INSPECTION 


AT 7 QUALITY CONTROL STATIONS 


24 





When a shipment of Hubbell fasteners leaves our Hubbell 
plant, everything humanly possible has been done to make 
those fasteners perfect in every respect. Here are the seven 
quality control stations that make every Hubbell fastener 
a finished precision product. 


1. Raw materials inspected, dimensions 4. Thread rolling operation precision 

checked, alloys tested. checked for accuracy and fasteners 
chemically cleaned. 

2. Cold heading of blanks tested for 

material, quality and size accuracy. 

Blanks are tumbled to remove burrs 





5. < ed, y Pp ot hecked for 
dimensional accuracy and workman- 





and chemically cl 4 ship. Again chemically cleaned. 
6. Plating operations checked to in- 
3. After slotting, blanks are inspected sure compliance with required 
for quality of cut and depth and specifications. 


width of slot; also for dimensional 
vracy. Fast s are again tum- 7. Orders inspected for quality and 
bled to remove slotting burrs and cleanliness prior to shipment to be 
chemically cleaned. sure no foreign matter is included 
that might jam automatic feeds. 
Sturdy, weatherproof containers 
sealed for shipment. 





This quality can be your greatest production economy. For 
standards or specials, call Bridgeport, EDison 3-1181. 


HARVEY HUBBELL, INCORPORATED 
Machine Screw Department, Bridgeport 2, Connecticut 


See the Hubbell Fastener Catalog in Sweet's Product Design File 7/Hu 


Use postpaid card. Circle No. 222 
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plating metal in powder form is 
weighed out into the barrel. An ac- 
tivating chemical and impact media 
are then added, and the charge is 
covered with water. The barrel is 
rotated for about 45 minutes. 

When the cycle is completed the 
plated parts are separated from the 
impact media, which is washed for 
re-use. Water and spent chemicals 
are drained directly into the sewer 
without need of treatment. 





Thickness of plate is controlled 
by the quantity of metal powder 
added to the tumbling barrel, and 
thicker-than-normal coatings can be 
obtained with the same equipment, 
and in approximately the same time 
by adding more plating material. 
Present commercial installations are 
applying zinc coatings. 

The method is suitable to the 
mass-plating of small metal parts 
and assemblies, some of which could 
not be successfully plated by other 
methods because of design factors. 

It is not necessary to bake the 
parts after plating. 


CARBON STEEL FASTENER 
EFFECTS 50% SAVINGS 


Designed to hold decorative 
chrome hood moldings, a two-part 
spring fastener has effected a 50% 
Savings in assembly operations. 

Before the development of the 
special fastener, a complex three- 
part fastener was used. It required 
several tooling operations. In addi- 
tion, the three part unit, having only 
one point of contact, could not be 
held in position during assembly 
operations. 

The Garrett two-part molding 
fastener, designed as a shallow fas- 
tener, proved less costly and more 
efficient. 


Assembly and Fastener Engineering 
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The two-part fastener has two 
integrated points of contact, and 
the spring legs permit easier and 
more secure positioning of the clip 
within the molding. 

Assembly operations were ex- 
pedited, and the fastener provided 
the strength required when the en- 
tire unit was tightly bolted. 


PIN-PRESS ASSEMBLES 
PARTS AUTOMATICALLY 

A pin-press system, used for 
pressing extremely small roll pins 
into parts, is a table mounted sys- 
tem used to press a .076” x .0138” 
roll pin into the valve end of a 
rocker arm to secure a_ spring- 
tensioned eccentric cam. 


ROLL PIN 





Rocker arm assembly showing comparative 
size of inserted roll pin 






TRU - TORK 
WITH SPECIAL 
HEAD ADAPTOR 


ASSEMBLED 
PART 


Full view of table-mounted pin-press used 
in the assembly of rocker arms. 


An air-operated fixture is ac- 
tuated, which compresses the as- 
sembled part, and positions it under 
the driving head. As it is pressed 
into position, the assembly itself 
trips a limit switch which actuates 
the head. 

After the pin is pressed into the 
hold, the air operated vise automati- 
cally returns to its original position. 

Pins are stored in a hopper and 
a momentary blast of air pressure 
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DPS.power 
screwdriving 
machines 





drive screws and nuts fast... 
mar-free and accurately 


Something as small as an inaccurately driven screw or nut can cause parts 
to be rejected. And that costs you money both in parts waste and time lost. 


DPS Model U power screwdriving machines drive screws and nuts with 
the accuracy that improves assembly quality, reduces rejects. They give 
you speed, too. Drive up to 40 screws or nuts per minute. 


The Model U is available in two types . . . pedestal and self-contained 
driving head. Both require only a minimum of space and are easily adapt- 
able to your work flow. Feeder mounts on either side of machine column 
for right- or left-hand assembly. Other features include a positive control 
clutch which maintains constant driving torque, motorized hopper drive 
with safety clutch, and fully adjustable feed track and escapement mech- 
anism. 


DPS Model U drives screws from #6 x %e” long to 4” x 114” long 
and can be equipped with 12” or 16” rotary feeders. Write for Model U 
bulletin. 


DETROIT POWER SCREWDRIVER co. 
A Subsidiary of Link-Belt Company 


e 
Selective Parts Feeders; Screw, Nut and 2815 W. Fort Street 
Stud Driving Machines; Detroit 16, Michigan 
Special Purpose Assembly Machines TAshmoo 5-3070 


Use postpaid card. Circle No. 223 
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ALLEN MANUFACTURING COMPANY 
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Allenpoint’s deep, full-circle 
bite assures tremendous 
resistance to removal torque! 
Stays tighter longer! 


When you need a set screw that you can depend on to 
stay tight under heavy strain and vibrations, specify 
ALLENPOINT. Here’s why you can always depend 
on ALLENPOINT: proper design of the cup diameter 
results in a rugged grip that makes the full-circle pat- 
tern you see here... deep, strong, clean sockets allow 
full wrenching leverage...and uniform Class 3A 
threads assure a tight friction lock over the entire 
length of Allenpoint Set Screws. 


Ask your ALLEN Distributor for 
samples and full engineering de- 
tails—he’s always ready, willing, and 
able to give you prompt, practi- 
cal servicel 





HARTFORD 1, CONNECTICUT, U.S.A. 
Use postpaid cord. Circle No. 224 
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actuates the escapement meter and 
feeds each pin into the head. 

Performing to JIC standards, the 
unit was built by Clyde Engineering 
& Manufacturing Co. 


BRAZING UNIT HANDLES 11 
STYLES OF BICYCLE FRAMES 

To cover a variety of shapes and 
sizes, and to braze the fourth and 
final joint of 11 styles of bicycles, 
the Induction Heating Corporation 
developed a unit which brazes two 
joints simultaneously. 

It is used by the Schwinn Com- 
pany of Brooklyn to braze the 
“harp” joints of the bicycle. 


¥ ¥ 





The unit, using two sets of work 
coils were installed at an induction 
heating work station. A work han- 
dling machine, consisting of clamps 
operated by pneumatic cylinders, 
positions and holds two harp joints 
simultaneously for silver brazing. 
Two of these machines are mounted 
at two stations, and the fixture, 
therefore, accommodates four 
frames. 

While two joints in one machine 
are heating, the operator loads 
frames into the other, thus avoiding 
waiting time. 

Although flux is applied to each 
joint manually, an automatic feed 
supplies the brazing alloy. 

The total operation takes 24 sec- 
onds and two frames are brazed in 
one work cycle. 


SAFETY SWITCH PREVENTS 
DAMAGE FROM STOPPAGES 


A motion safety switch protects 
machines, equipment and processes 
against damage resulting from stop- 
pages. 

Useful for stopping a machine 
serving another, the switch may be 
used to control a motor circuit or to 
operate a warning device, such as 
a signal light, horn, or bell. 
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The Fuller motion safety switch 
is designed to be driven by any ma- 
chine or equipment, the continuous 
operation of which is essential to 
the safety and proper operation of 
related equipment or processes. 

A sprocket on the drive shaft is 
connected by a small chain drive to 
a driven shaft of the equipment 
being protected. Through a pair of 
bevel gears, a horizontal paddle 
wheel revolves in a body of oil with- 
in the switch when operation is 
normal. 

The movement of the liquid tilts 
a vane secured to a horizontal shaft 
having a flat surface. 

A hinged leaf, which actuates a 
micro switch to either open or close 
position, as desired, rests on the 
flat surface of the shaft. Tilting of 
the shaft causes movement of the 
leaf, actuating the switch. 


RADIO STRUCTURE USES 
NON-METALLIC FASTENERS 


Tuning structures for a powerful 
very low frequency radio transmit- 
ter are constructed with special non- 
metallic studs and bolts. The trans- 
mitter will communicate with sub- 
merged submarines on patrol in the 
North Atlantic and Arctic Oceans. 


The fasteners, as well as the 35- 
foot high structures themselves, are 
fabricated from a laminated plastic 
made from thin wood veneers. They 





are impregnated under vacuum with 
a synthetic resin and densified by 
application of heat and pressure. 


The structures, a part of the U.S. 
Navy installation at Cutler, Me., 
were fabricated by Permali, Inc. 
The station will beam out radio 
waves more than six miles in length, 
which can be picked up by surface 
ships and short wave stations around 
the world, as well as submerged 
submarines. * 
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Be SURE with POSITIVE 


POSITIVE Lock Washers work 
. . . how they combine the ad- 
vantages of tooth-type washers 
with the proved spring-power of 
regular lock washers. Arrows 
point to the “teeth” or “barbs” 
embedded in both the nut and 
bearing surface. Combined with 
the spring-power of the washer 
itself, this feature provides dou- 
ble assurance that bolted assem- 
blies remain permanently tight. 
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MAKE THE 
DIFFERENCE!” 


You can see for yourself why 
Positive NON-LINK Lock Wash- 
ers have long been known as one 
sure way to keep bolts and nuts 
tight. The “barbs” or “teeth” 
are the feature which makes them 
different from and superior to 
conventional spring lock washers. 
They really hold bolted assem- 
blies together even under severe 
shock and vibration. 


NOW Same Price As Regular Lock Washers! 


You can buy these superior NON- 
LINK Positive Lock Washers at 
the same price as ordinary spring 
lock washers. A new mechanized 
process which eliminates costly 
hand labor makes it possible to 
produce them in the 9 most popu- 
lar sizes at NO EXTRA COST 
to you. What’s more, they con- 
form to A.S.A. standards, are non- 
linking and interchangeable with 
regular lock washers of the same 
size and section. 


WRITE FOR SAMPLE! 7; you 


will write us on your company 
letterhead, or use your company 
Purchase Order, we will send 
you a generous sample of Non- 
Link Positive Lock Washers in 
any or all of the following 9 
popular sizes (Medium Section): 
3/16”, 1/4”, 5/16”, 3/8”, 7/16”, 
1/2”, 9/16”, 5/8”, 3/4”. Just tell 
us which sizes you want, and the 
samples will be on their way, 
at our expense. NO CHARGE 
TO YOU. 


POSITIVE LOCK WASHER Co. 


187 Vanderpool St 


. © Newark 5, N. J. 


Manufacturers of High Grade Lock Washers Since 1890 





Use postpaid card. Circle No. 225 
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Transistor production 


in nitrogen atmosphere 


Presenting the role of an inert atmosphere 


in the production of transistors and other semi- 


conductors at new CBS Electronics plant. 


ties as an inert atmosphere to 
insure product purity essential 
to performance, nitrogen has be- 
come an invaluable low cost pro- 
duction tool in the burgeoning 
semiconductor field where it is im- 
proving operational efficiency while 
reducing costs. 

A good example of this can be 
found at the new $5 million plant 
built in Lowell, Mass., by CBS Elec- 
tronics, the manufacturing division 
of Columbia Broadcasting System. 
This 160,000 sq ft plant is devoted 
solely to the manufacture of ad- 
vanced semiconductor devices, using 
the latest precision assembly and 
testing devices. 

Products include a variety of 
P-N-P germanium power transistors, 
N-P-N germanium switching tran- 
sistors, and MADT (micro alloy 
diffused) transistors which provide 
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faster switching for electronic com- 
puters. Throughout the various steps 
in the production of these semi- 
conductors, nitrogen and hydrogen 
gases are used. 

Nitrogen is an integral part of the 
zone purification technique used in 
processing germanium for semicon- 
ductors. Rods of germanium, 18 
inches long and from 1/2 to 3/4 
inches in diameter, are passed 
through a series of furnaces in an 
unidirectional manner. This action 
concentrates impurities at one end 
of the rod. 

The end containing the impuri- 
ties is then severed. The remaining 
“pure” section is used to make 
single crystals for semiconductors. 
To prevent contamination from the 
air, the entire process is accom- 
plished in an inert atmosphere of 
nitrogen gas. 


Remaining impure sections of 
germanium are reclaimed by further 
processing. Hydrogen is used in 
the final reclamation step to con- 
vert germanium dioxide to germa- 
nium. 

For the crystals to become semi- 
conductors for carrying current, mi- 
nute amounts of alloying agents are 
introduced into the material. By the 
addition of a controlled amount of 
alloying agents to the purified crys- 
tals, doped semiconductors are 
produced. 

N-type semiconductors have been 
doped with an impurity whose 
atoms have an extra electron. P- 
type material contains an element 
with a minus of one electron. When 
the two types of doped materials are 
joined, a junction is formed through 
which the current can be passed. 

The adaptability of semiconduc- 
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aids in meeting weight and space 
requirements in missile applications 
and helps provide compact memory 
systems for computers. 


“DRY BOX’’ ASSEMBLY -.- 

Leads are soldered to the semi- 
conductors and are then sealed in 
protective capsules. The units are 
assembled and tested in “dry boxes” 
under carefully controlled condi- 
tions of both temperature and 
humidity. 

A dry box is equipped with a 
transparent side with ports. These 
ports have attached rubber gloves 
which allow the workers to extend 
their hands into the box to process 
the materials. These gas-tight work- 
benches have a controlled atmos- 
phere of dry nitrogen to avoid en- 
trapment of moisture and impurities 
inside the transistors. 

Following precision assembly, the 
operator then submits the semicon- 
ductors to electronic testing for 
imperfections in the dry boxes. The 
completed units are tested with an 
electronic device which records the 
acceptable and unacceptable tran- 
sistors. 


A TYPICAL RIGID STANDARD 


Typical of the rigid standards 
imposed on the finished product at 
CBS Electronics is a recent contract 
in which a million missile diodes 
were produced under quality re- 
quirements permitting no more 
than one in every 6500 to fall 
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tors to a wide variety of circuits 








This automatic machine, now under test at 
CBS Electronics, is designed to solder wires 
to transistors (for leads), using an atmos- 
phere of dry nitrogen. 


Over-all view of ‘‘dry box" 
which operators check assembled transistors 
for imperfections. Airco nitrogen is used as 
the inert atmosphere in the boxes. 
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outside highly exacting military 
requirements. 

All the nitrogen and hydrogen 
used in sundry manufacturing steps 
at the Lowell plant are supplied, 
via a centralized feed system, from 
45,000 cubic feet capacity trailers 
located at the plant’s bulk station. 

The growing product line of 
semiconductors made at CBS Elec- 
tronics emphasizes quality and re- 
liability for military and industrial 
applications. The company expects 
the present $300 million market to 
double by 1964. 


EXPERIMENTAL MACHINES 


To meet this expected uptrend 
in demand, and to increase its 
share of this growing market, CBS 
Electronics is experimenting with 





machines to make semiconduc- 
tors automatically. Combining steps 
from alloying to plating one proto- 
type machine yields 600 semicon- 
ductors an hour. A second experi- 
mental unit automatically solders 
wires on transistor sandwiches. 


The industrial gases used at CBS 
Electronics are supplied from Air 
Reduction’s two-year-old air separa- 
tion plant in Acton, Mass., which is 
an important factor in the boom- 
ing New England electronics in- 
dustry. And to keep pace with an 
increasing demand for industrial 
gases by the electronics and other 
industries, Air Reduction recently 
expanded its facilities to produce 
three times more nitrogen, oxygen 
and argon. It also doubled hydrogen 
production. e 
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What makes for quality 


-~ industrial fastener industry 
is unique. It is the sole tech- 
nological industry, which, if it were 
eliminated, would precipitate our 
culture to that of the pastoral 
civilization. Why? Because nothing 
happens until two parts are fastened 
together. 

Without the fastener industry 
which consumes only about 3% of 
our steel, the other industries which 
consume 97% of our steel could 
not exist. For, how would you put 
metal products together, or for that 
matter mine the metal, or process 
it, unless you had the fasteners to 
help assemble the tools of produc- 
tion? Therefore, the so-called lowly 
fastener, the commonly called hard- 
ware shelf item, is one product that 
has been greatly responsible for 
our mechanical achievement in the 
industrial revolution of this era. 

Among the fastener industry’s 
products which have contributed 
immeasurably to this progress is the 
tapping screw. Introduced 45 years 
ago, they have helped revolutionize 
metal product assembly practices. 
There are probably more tapping 
screws used throughout the world 
than any other type of threaded 
fastener. As the fastener industry is 
unique in its way, tapping screws 
are unique in their way. 

The tapping screw is the only 
fastener that embodies in its struc- 
ture a tool that creates application 
environment. The screw is provided 
with the means of making its own 
engaging thread by compressing, 
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in tapping screws? 


by S$. S. Kahn, Vice President 


Parker-Kalon, a Division of 


General American Transportation Corp. 


extruding or cutting away the en- 
gaging material. 

It is the tapping screw that is the 
subject of this article. How can you 
take full advantage of its properties 
to achieve the maximum economies 
in your assembly operations, i.e. 
in-place fastening costs? 

To select fasteners for the as- 
sembly of almost any product is 
simplicity itself. There are hundreds 
of producers of fasteners, so the 
choice of selection is almost un- 
limited—not only from the stand- 
point of design of the fastener, but 
at almost any price level as well. 
But the job, if done well, requires 
the selection of the fastener that not 
only will assemble the parts securely, 
but do so at the lowest production 
cost. 

There are just about as many 
lines of tapping screws on the mar- 
ket as there are brands of cigarettes. 
And with scores of different manu- 
facturers offering this product, the 
claims of product superiority are 
almost as blatant in the industrial 
field as in the cigarette industry. 

To the uninitiated, a handful of 
tapping screws or other fasteners 
of various brands may look alike. 
But unlike cigarettes (which are 
evaluated on intangible attributes), 
fasteners from various manufac- 
turers can be evaluated by cold 
impartial mechanical appraisal. This 


*Read the author’s previous article, 
“How Cheap Fasteners Can Spiral As- 
sembly Costs”, January 1961, Assembly 
& Fastener Engineering. 


appraisal can be done not only in 
the laboratory, but, more important, 
on the assembly line where the 
integrity and skill of the fastener 
manufacturer receives the ultimate 
test—assembly costs.* 

The cheapest fastener, that is the 
cheapest in initial cost, may turn 
out to be anything but that. In other 
words, it is not the cost of the screws 
that counts, but what it costs to use 
them. That is the payoff. 

Tapping screws are produced 
from low carbon steel wire. This 
wire is headed, pointed, threaded, 
slotted and hardened. Heading is 
the descriptive term used in the 
fastener industry for forming or 
upsetting the wire to produce the 
head. Pointing refers to removing 
the material at the end of the headed 
blank by cutting or pinching away 
excess metal to form a cone or 
point. 

Threading means the generation 
of a helix. There are several ways 
of producing the thread on a screw 
blank. The one used in our industry 
consists of extruding the material 
between two dies that may be re- 
ciprocating or revolving in relation 
to one another. 

The slotting of a headed blank 
is the action of removing material 
in the head of the screw blank to 
receive the screwdriver blade by 
passing the blank under a rapidly 
revolving metal saw. 

The hardening process is a means 
of chemically changing the surface 
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area of the screws to give it a hard 
case or skin. 

Generally speaking, most tapping 
screws conform in physical dimen- 
sions to ASA standards. Therefore, 
to this extent, tapping screws are 
basically the same. 

As mentioned previously, tapping 
screws are unique among threaded 
fasteners in that they combine in 
their entity a tool, the purpose of 
which provides their means of ap- 
plication. Therefore, it is necessary 
for the user to thoroughly grasp the 
concept that the fastener has a dual 
function of not only providing the 
thread but also the task of holding 
the parts together. To this end the 
fastener must be properly designed 
and have the physical characteristics 
to fulfill these requirements. 


CRITERIA OF PERFORMANCE 

Tapping screws have three major 
qualifications, the sum total of 
which is the criteria of performance. 
The head (which is the driving 
means) may be polygon in shape; 
provided with a recess for driving 
with external tools; kerfed or slotted 
for driving with conventional bladed 
tools. The threads must be so de- 
signed that they can roll, extrude, 
compress or cut-away the engage- 
ment material to form correspond- 
ing threads in the material. The 
screw must be hardened to function 
properly. The total of these re- 
quirements produces the fourth 
characteristic—functionability. 

Now let’s consider the raw ma- 
terial. A low carbon steel approxi- 
mating SAE 1010 is generally used. 
The selection of the wire analysis 
depends upon the type of fasteners, 
as well as the method of hardening 
to be employed. Screws made from 
this material can be hardened by 
gas carburization, pack hardening, 
nitriding, etc. But because of the in- 
herent chemistry of these processes, 
screws can possess widely varying 
physical characteristics. If im- 
properly hardened (too hard or too 
soft) the threads will upset, shear 
off, or crumble. Therefore, it is 
important that the fastener producer 
have the competence to select the 
analysis of the wire and method of 
heat treatment that will produce-the 
optimum physical characteristics re- 
quired for this type of screw. 

The application of the screw, in 
a large measure, determines the 
head style which incorporates the 


driving method. The dimensional 
accuracy of the head is highly im- 
portant because it must be capable 
of transmitting, without fracture or 
deformation, the torque necessary 
to enable the screw to form its own 
threads. At the same time it must 
be strong enough to maintain the 
integrity of the assembly. 

If the head is undersized or over- 
sized, or if the head recess or slot 
is malformed, driving efficiency is 
materially reduced. It is important, 
too, that the heading of the wire 
to form the blank must be done in 
a way that will produce no areas of 
stress concentration. 

The threads of tapping screws 
must have a sharp thread crest; the 
flanks should be smooth and free 
from imperfections such as slivers, 
impressed particles, etc. This also 
applies to the root diameter. The 
thread dimensions must fall within 
close limits. 

The sharp crest of the thread is 
necessary to insure proper thread 
formation in the engagement ma- 
terial. If the crest is rounded and 
the flanks are rough, there will be 
undue wear on the driving tools, as 
well as the operator. Under extreme 
conditions, the greater torque re- 
quired to drive such a screw may 
result in the failure of the screw in 
section. 

One type of tapping screw that is 
extensively used in the mass produc- 
tion industries is called a thread 
cutting screw. It removes material 
by cutting away the metal exactly 
like a tap. There are various types 
of these screws which incorporate 
single or multiple cutting flutes in 
the point. The most popular, due to 
its design and functional capabilities, 
is Type F. However, regardless of 
type, all thread cutting screws 
should have sharp cutting faces 
followed®y a Take effect on the 
entering threads. They should be 
provided with flutesso designed as 
to provide for asrple chip clearance. 

The dimensions ,of /the threads 
must fall within close tolerances. 
Since the size of*the-hole in which 
the screw is to be-tsed depends 
upon -the thicknesse‘and, kind of 
material, conditions may,aris¢.where 
@-few thousandths of aningh over- 
size—Or, Undersize would ‘create all 
kinds of assembly difficulties. 

If the screw diameter is too great, 
thé power required to seat or drive 
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the screw home under such condi- 
tions would result in the failure of 
the screw in section. With the alter- 
nate undersize condition, the screw 
would spin in the engagement hole 
and the assembly would lack 
security. 

The hardness of the screw is 
exceedingly important; in fact, it is 
the keystone to functionability. The 
threads must be hard enough to 
form or cut corresponding threads 
in the material, yet the core must 


be tough enough to withstand driv- 
ing torque. In addition it must have 
the strength and ductility necessary 
to absorb the load imposed on the 
fastening. The proper relationship 
of the hardness of the thread and 
the toughness of the core repre- 
sents the skill and competence of 
the manufacturer. 


FUNCTIONABILITY 


Functionability of the three parts 
of the screw is determined by appli- 
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cation. The higher the quality of 
the screw, the easier it is to apply. 
As a means of determining or gaug- 
ing the working qualities of a tap- 
ping screw, the term “drive-strip 
ratio” is used. When properly 
evaluated it provides for a built-in 
factor of safety. While this term 
sounds complicated, it really isn’t. 
It is simply a way of expressing the 
number of inch/pounds required to 
drive a screw home to failure in the 
recommended thickness of material, 
using the recommended hole size. 

After the screw is in the work, 
continued torque will cause it to 
seat home. If the torque loading is 
continued, either the threads in the 
material will strip or the threads of 
the screw will fail. Under certain 
conditions the screw may fail in 
section. If it takes 10 inch/pounds 
to drive a screw and the failing point 
of the fastening is 40 pounds, then 
the drive-strip ratio would be 10 
to 40, or 1 to 4. Therefore, the 
recommended loading for such a 
screw, allowing for the factor of 
safety, would be about two-thirds 
of 40 inch/pounds, or about 26 
inch/pounds. 

It is not within the province of 
this article to go into detail as to 
how these characteristics are meas- 
ured, tested and evaluated. Much 
of this was covered by Louis Lovi- 
sek in an article in the July 1959 
issue of this magazine. The article 
was entitled, “How Good Are the 
Self-Tapping Screws You Buy?”. 

The proper selection and the 
method of applying tapping screws 
is not a job for the uninitiated. The 
multiplicity of fastener types and 
the infinite variety of assemblies 
makes this a subject of great im- 
portance. 


Until such time that all buyers, 
value analysis technicians, in- 
spectors, and production people 
recognize the fact that tapping 
screws have unique qualities, and 
that these qualities will not function 
without built-in quality, industry 
will be plagued with costly assembly 
problems of the type encountered 
by the Outer Space Appliance Com- 
pany and which were chronicled in 
the January issue. e 


Based on an address by the author before 
a symposium on “Industrial Fastener Ap- 
plication” at the University of Wisconsin, 
November 10-11, 1960. 
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These diffusion-bonded assemblies 
had only the strip surfaces coated 
with bonding agent—not the edges. 
These are edge-to-surface joints. Strip 
in left assembly is .005 thick; in right 
assembly .025 thick. 





copper and its alloys 


A new process for joining copper 
to copper and certain of its 
alloys has been announced by Chase 
Brass & Copper Co., Waterbury, 
Conn. According to Glenn P. Bak- 
ken, president, the process produces 
a homogeneous bond at- least as 
strong as the base metal. 

A special coating on the metal 
surface diffuses into parts to be 
joined and under proper conditions 
produces a bond without an inter- 
face. Joints made in this manner 
retain virtually all of the high elec- 


dl 


= 


trical and thermal conductivity of 
copper. This feature is especially 
advantageous for electrical and elec- 
tronic applications. 

Use of copper strip, rod, wire and 
tube which are coated for diffusion 
bonding by the process may lead 
to production economies through 
simplification of assembly opera- 
tions. The integral coating makes 
it unnecessary to apply the joining 
material by conventional methods. 

Possible fields of application for 
the process include electric motors, 





Metallurgist at the Chase laboratory removes diffusion-bonded sample from 
inclined tube furnace where copper parts are joined in hydrogen atmosphere. 
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switch- 


generators, transformers, 
gear, relays, control equipment, 
electronic tubes, high frequency 
power generators, microwave de- 
vices, semiconductors and heat 
exchangers. 

It is anticipated that the process 
will be particularly useful in appli- 
cations wherein joints must be 
vacuum tight, free of high vapor 
pressure constituents, and capable of 
operating at elevated temperatures. 


HOW IT WORKS 


The coating which effects diffu- 
sion bonding of fabricated parts can 
be applied to copper strip before 
it is rolled to finished gauge. It 
is also practical to coat fabricated 
parts. Several types of bonds can 
be made, namely complete diffu- 
sion, braze, and combined diffusion 
and braze. 

Diffusion bonding is achieved by 
heating the coated parts for a short 
period of time (ordinarily 5 to 15 
minutes) at 1700-1800° F in a 
hydrogen or inert atmosphere. The 
carrier volatilizes during this ex- 
posure and is dissipated in the fur- 
nace atmosphere. Reasonably good 
contact of the mating surfaces to 
be joined is required. 

In its present stage of develop- 
ment, the Chase diffusion bonding 
process has certain limitations. Af- 
ter exposure at the diffusion bond- 
ing temperature, the base metal is 
in a fully annealed condition with 
its characteristic mechanical prop- 
erties. Some applications may per- 
mit subsequent mechanical working, 
such as coining or internal expan- 
sion, to increase hardness and ten- 
sile properties. In other cases this 
many not be necessary since only 
physical properties which are not 
adversely affected by the bonding 
treatment will be essential. . 
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7. he sealing of threaded fastenings 

is not a new industrial necessity. 
For many years, certain types of 
fasteners have had to accomplish 
a double duty—holding joints to- 
gether while effectively sealing the 
holes through which the fasteners 
were installed against the leakage 
of liquid or gaseous mediums, or 
perhaps the transfer of pressure 
differentials. 

Some earlier methods used for 
this purpose were often crude and 
unreliable. Many types of com- 
pressible washers, o-rings, packings, 
sealing compounds or “goop” were 
used to obtain the seal during or 
after fastener installation. Scientific 
data concerning the seals or sealants 
was meager or lacking. Re-installa- 
tion of the fastener after its removal 
was often impossible without using 
new seals or sealants. 

Some of the seals and sealants 
used were affected by age; others 
would deteriorate when subjected 
to vibration, temperature extremes, 
or physical distortion. Often the 
over-all strength of the fastening was 
affected by specifying a fastener 
small enough to allow room for the 
sealing device or material to be 
used. In some cases, installation of 
the seal or application of the sealant 
prevented actual metal-to-metal 
contact between the fastener and 
the joint it was holding together. In 
over-all perspective, many of these 
earlier methods were haphazard in- 


SEALING FASTENERS 


by William D. Engstrand West Coast Editor 


Report on a fastener designed to seal its hole 
against the leakage of liquid or gaseous mediums, 
or the transfer of pressure differentials. 


deed, and often resulted in a major 
product weakness. 

The use of scientific and care- 
fully engineered techniques for seal- 
ing threaded fastenings may be 
traced directly to the critical de- 
mands of the aircraft industry which 
could not tolerate faulty seals. Seal- 
ing fasteners are used in such com- 
ponents as integral fuel tanks, in 
parts of high pressure hydraulic 
systems, to attach access opening 
covers on critical airfoil surfaces, 
and to hermetically seal “black 
boxes” containing delicate electronic 
control equipment. Failure of a 
fastener to seal when used for these 
purposes could result in far more 
than a simple maintenance job. It 
could mean the loss of an airplane 
with all lives aboard. 

Now in our space age there is an 
accelerating demand for carefully 
engineered, fail-proof sealing tech- 
niques. This demand will intensify 
and become even more exacting as 
space vehicles with people aboard 
begin to travel in the vacuum of 
outer space. 

With the thought that more and 
more engineers are becoming in- 
terested in sealing fasteners, this 
writer decided to visit the Aero Bolt 
& Screw Company, in Inglewood, 
California, to obtain information on 
sealing techniques currently em- 
ployed, and the types of fasteners 
with which these techniques are 
used. This company is a manu- 


continued 
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on critical airfoil surfaces. 


facturer and distributor of a seal- 
ing-type threaded fastener to be 
described later.* 

Ralph O. Berglund, field engi- 
neer for Aero Bolt, first detailed 
the major design requirements of 
a sealing-type fastener for critical 
use in aircraft or missile assemblies. 
“The sealing design must be such 
that it can be incorporated in most 
types of threaded fasteners,” he 
said. “By using the same design on 
many types of fasteners, the num- 
ber of different sealing devices 
(o-rings and washers) which must be 
kept in stock or on hand is greatly 
reduced. 

“Secondly, the sealing devices 
employed, and especially the o- 
rings, must be available in a number 
of different compositions. Thus by 
simple substitution of an o-ring of 


*Other companies making similar high 
pressure sealing fasteners include A.P.M. 
Corp., Englewood, N.J.; Aero-Stat Co., 
Los Angeles, Calif.; and Voi-Shan Mfg. 
Co., Culver City, Calif. 
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In the aircraft industry, an important application of 
sealing-type fasteners is for attaching access covers 


one composition for one of another 
composition, a single fastener can 
be used with any of a wide variety 
of media, temperatures, and pres- 
sures encountered by the various 
products in which they are in- 
stalled.” 

Berglund then stressed the im- 
portance of being able to reuse the 
sealing fastener along with the 
original seals. “This is absolutely 
necessary for sealing fasteners used 
in mobile equipment, such as air- 
planes, where field service away 
from the home base may be neces- 
sary. You can’t carry a full replace- 
ment supply of sealing fasteners 
with you. If the sealing fastener 
removed can be reused without new 
seals or the application of new 
sealant, this difficulty is entirely 
eliminated. Even on stationary 
equipment, maintenance costs and 
time are reduced if the fasteners 
can be reused.” 

The seal material itself, Berg- 
lund pointed out, must have a good 


“memory factor” when the seal is 
to be reused. More specifically, the 
seal must have the ability to return 
to its original shape, time and time 
again, even after long periods of 
compression distortion. As soon as 
the seal takes the shape of the 
groove or o-ring seat into which it 
is compressed, it looses its sealing 
ability. 

In choosing a sealing fastener, 
attention should be paid to the 
variety of media, temperatures, 
vibration intensities, and pressure 
conditions to which the seal is re- 
sistant. The wider these ranges of 
resistance the better, for anticipated 
operational conditions during the 
design of a product often differ 
widely from actual operating condi- 
tions. During its service life, the 
seal may be exposed to many more 
liquid solutions or gases than origi- 
nally expected. Cleaning solutions, 
a change in the chemical composi- 
tion of fuels, lubricants, or coolants, 
are just a few such contingencies. 
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Design of the fastener and its seal 
must allow 100 percent metal-to- 
metal contact between the faying 
surfaces of the joint, and between 
the fastener head and the metal. 
This rules out the use of sealants 
on many critical applications. Un- 
less metal-to-metal contact is se- 
cured, normal resiliency of the seal 
or sealant will prevent a “tight” 
joint from the mechanical stand- 
point. This will increase vibration 
effects and the transmission of 
both torsional and tension stresses 
normally absorbed by the fastener. 

A well-designed sealing fastener 
will not have its assembly fall apart 
in storage, while being installed, or 
during reuse, Berglund says. Part- 
ing of the o-ring and washer from 
the fastener shank can cause a great 
deal of inconvenience and many 
lost fastener components, let alone 
the time required to assemble the 
sealing fastener itself just prior to its 
installation. 

“A sealing fastener intended for 
critical use,” states Berglund, “‘must 
have torque, tensile and shear char- 
acteristics comparable to the maxi- 
mums of the non-sealing AN or 
NAS counterpart. This guarantees 
sufficient strength and simplifies de- 
sign because the designer does not 
have to make allowances for each 
joint in which a sealing fastener will 
be installed. 

“Finally, the sealing fastener 
should be light in weight and simple 


An example of how a sealing type bolt is used to complete the sealing of 


in design. Light weight is extremely 
important when the fastener will be 
used in airborne equipment, and 
design simplicity reflects directly in 
lower costs.” 

After this detailing of design 
requirements for sealing fasteners, 
Berglund explained how these fea- 
tures are obtained. 

To meet maximum strength re- 
quirements, these fasteners are cold 
headed, then roll threaded. Cold 
working of the metal during both 
of these processes adds substantially 
to fastener strength. If the design 
were such that metal removal by 
machining, grinding, reaming, or 
drilling were necessary, the opposite 
would be true. The fastener would 
suffer a loss of strength in pro- 
portion to the amount of metal 
removed. 

It will be noted that during the 
cold heading process, a circular 
cavity or groove is formed on the 
underside of the head. This groove 
is for confinement of the washer 
and o-ring when the fastener is in- 
stalled. The size of this cavity is 
very critical. It must be exactly 
dimensioned with a correct mass-to- 
void ratio for the o-ring that will be 
seated in it. When it does not fill 
the cavity, a satisfactory seal is not 
obtained. If it overfills the cavity, 
metal-to-metal contact between the 
fastener head and the surface into 
which it is installed will be im- 


possible to obtain without injury to 





a fastening, as may be necessary for an electronic control “black box.” 
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the o-ring. This is because rubber 
distorts only, and cannot be com- 
pressed into a smaller mass. 

As illustrated, a washer is in- 
stalled on the bolt shank between 
the o-ring and the groove. On some 
sealing fasteners, this washer is 
made of Teflon which is inherently 
very slippery. This anti-friction 
quality permits the head of the 
fastener to spin freely on the washer 
during the last few turns of applied 
torque. Thus the ring is seated into 
the groove by compression distortion 
only, minus any torque distortion 
which would occur if the fastener 
head were turned against the o-ring 
itself. This feature prevents rubber 
cold-flow and galling during fastener 
installation. 


O-rings used on sealing fasteners 
of this type are generally molded 
out of one of several rubber com- 
pounds which have proved success- 
ful, and which conform to AMS 
or SAE standards. The range of 
resistances exhibited by these com- 
pounds to different media, tempera- 
tures, and pressures cover practically 
any conceivable o-ring requirement. 
For extremely low temperatures, 
down to —328°F, the o-ring itself 
may be made of Teflon, despite this 
material’s lower memory factory. 
For extremely high temperatures, a 
metallic o-ring is often used to re- 
place the washer. The fastener itself 
can be made out of many materials, 
depending on strength and resistance 
requirements. 

Berglund listed a few places in 
which sealing fasteners of this type 
are used. Included are the gear 
boxes on the Mt. Palomar telescope, 
on tubeless truck tire wheels, in 
pilots’ pressurized helmets, in ex- 
plosive charges in oil well explora- 
tion, in coffee dispensing machines, 
on the exterior wing surfaces of 
aircraft, and as drain plugs on many 
kinds of vehicles. 


In summary, sealing fasteners are 
available which are practically fail- 
proof, are easy to install, can be 
reused many times, have the strength 
of their AN or NAS non-sealing 
counterparts, and are highly re- 
sistant to nearly all fluids, gases, 
mechanical stresses, and pressure 
differentials. Today, the design en- 
gineer can specify a sealing fastener 
without the extra design load cal- 
culations necessary only a few years 
ago. ° 
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Fig. 8. A steel bolt with integral crankcase dipper is tightened to secure 
an aluminum connecting rod in all-purpose military engine. Lubrication with 
molybdenum disulfide eliminated connector failures caused by excessive 
variation in bolt tension. (Photo courtesy Continental Motor) 


Conclusion of two-part article presents 

case histories on the role of molybdenum disulfide 
lubricants in helping prevent both galling and 
seizing of threaded connections, while permitting 


more uniform bolt tension at lower torque. 





by Harry Gerstung 
Manager, Technical Services 
The Alpha-Molykote Corporation 


Friction 





I general, molybdenum disulfide 
concentrates are recommended 
for threaded connections for appli- 
cation convenience. Such concen- 
trates are compounded to a soft 
consistency for easy brush applica- 
tion. They contain a high concentra- 
tion of highly purified molybdenum 
disulfide. For maximum effective- 
ness, the total surface area of all 
MoS, particles must be carefully 
balanced with other ingredients and 
a liquid carrier to permit direct 
contact with the surface. 

In applying it to the threads and 
washer surfaces as a thin coating by 
brushing or wiping, a considerably 
larger amount of MoS, is deposited 
on the surface compared with using 
it in its dry powder form. 

The liquid carrier in such con- 
centrates may vary with particular 
applications. If soft grease con- 
sistency is to be maintained through- 
out the operational temperature 
range on power screws, for example, 
the choice of liquid carrier may be 
a diester for low temperatures 
(—100°F); a mineral oil for normal 
temperatures; and polyalkylene 
glycols or silicones for moderately 
high temperatures (350 and 550°F 
respectively). 

Where the maintenance of con- 
Sistency is not required, as in most 
threaded connections, a concentrate 
with a mineral oil carrier is by far 
the most widely used. At tempera- 
tures above the decomposition of 
the mineral oil carrier, a small car- 
bon deposit is left on the MoS, 
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particles which does not interfere 
with their lubricating effectiveness. 

Resin bonded solid film lubri- 
cants are also coming into use 
either as a coating applied by the 
manufacturers of screws, nuts and 
washers or individually by the user. 

At very low temperatures, a puri- 
fied MoS, powder having a maxi- 
mum particle size of 62 microns is 
also frequently used. Though it may 
be somewhat more difficult to apply 
than the concentrates which can 
be easily brushed on threads, the 
powder contains no additives to 
congeal and freeze causing sticking. 
Parts can be sprayed, tumbled or 
burnished, and aerosol packages are 
available. This powder has been 
successfully used in liquid nitrogen 
and oxygen equipment operating 
down to —300°F. 


FIELD EXPERIENCE 


Experience in the field during the 
past decade bears out the test 
data collected in the laboratory, al- 
though the results have not always 
been as spectacular as at the oil 
refinery cited in Part I. It would be 
impossible to cite all significant 
applications, but a few are discussed 
and illustrated and more are de- 
scribed briefly in the accompanying 
table. 

SOLVING TORQUE PROBLEMS 

In Figure 8, a steel bolt is being 
tightened to secure an aluminum 
connecting rod to the crankshaft of 
an all-aluminum, general-purpose 
military engine. The fasteners are 
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5/16-in., 18 threads, 1-1/18-in. 
long hex-head machine screws. 
Original design called for the un- 


lubricated bolt to be torqued to . 


115-125 in./lbs. However bolt 
tension varied so widely that trouble 
was encountered. Under operating 
stresses the bearing had a tendency 


to become loose and fail. Tighten- 
ing the bolt to higher torques was 
ruled out for fear of stripping the 
aluminum threads; use of a preci- 
sion bearing insert, in place of the 
plain aluminum bearing surface, 
would add cost and undesirable 
weight. 


continued 





Fig. 9. Test data shows the reduction in bolt tension variation attained with 
lubricant in application shown in Figure 8. Note much wider variation in 
tension with unlubricated bolt at all torque values. Small shaded areas 
indicate tension variation at specified torque values. 













































The problem was solved by 
brushing a MoS, concentrate on the 
bolt threads before assembly. Now 
assembly specifications call for 
torquing the lubricated bolts to only 
65 to 75 in./lbs. The problem has 
been eliminated because the varia- 
tion in bolt tension is now narrowed 
to acceptable limits as shown by the 
test data in Figure 9. 


JOINING BY FRICTION BOND 


A good friction bond is often the 
best and least expensive way to 
prevent relative motion between 
parts subjected to pulsating or re- 
ciprocating loads. However, to func- 
tion properly the bond must be 
strong enough to prevent all relative 
motion which could cause fretting 
and wear. 

The bolt tension for the diesel 
engine flywheel shown in Figure 
10 must be a minimum to prevent 
any relative motion between the 
flywheel and the crankshaft. If fric- 
tion fluctuates widely the torque 
reading will not indicate true tight- 
ness of the bolt. Figure 10 shows 
the flywheel bolts being brushed 
with an MoS, concentrate to insure 
proper bolt tension at minimum 
torque. 


Gradual loosening of joined as- 
semblies held together by screws or 
bolts and subjected to vibratory 
conditions is often a problem. Many 
such problems can be eliminated if 
the main requirements for a friction 
bond between parts to be joined are 
met, namely: 

1. Bolt tension should be 10 times 
the force applied in service to the 
joint. This is based on a coefficient 
of friction of 0.1 between the mat- 
ing surfaces. This assumption is on 
the safe side. A coefficient of fric- 
tion of 0.2 requires a bolt tension to 
be only 5 times the force applied in 
service and inas proved sufficient if 
care is taken to keep mating sur- 
faces clean and dry. 

2. To maintain this bolt tension 
in service, consideration must be 
given to the fact that part of it 
is lost in plastic deformation in 
the compression areas, within the 
thread, the washer if any, and the 
shoulders under the nut and the 
bolt head. It may also be lost in 
yielding of the bolt due to initial 
overstress. The elastic elongation 
of a steel bolt stressed at 60,000 
psi is .002 in. per inch of length 
under the shoulders. If plastic de- 
formation in service is .001 in., 
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50% of the original tension is lost 
in a bolt 1-in. long, and 12.5% in 
a bolt 4-in. long. This fact leads to 
one of the various solutions adopted 
in vibration-experienced industries 
where elastic tension in fasteners is 
increased by extending length. 

3. The proper MoS, lubricant is 
assurance to the designer that with 
the use of a torque wrench, his 
design tension is actually being 
achieved. 

Observing these three points, fric- 
tion joining becomes reliable and, 
in many cases, far more satisfactory 
and cheaper than keyways or 
dowels. Even these permit motion 
unless elastically preloaded by force 
fitting. 


HIGH TEMP. PROBLEMS 


The ability of MoS, lubricants to 
function on threaded connections at 
elevated temperatures (even beyond 
the oxidation temperature of mo- 
lybdenum disulfide) has prompted 
a number of manufacturers of 
high temperature equipment for the 
power plant field to recommend 
them for regular use. This is espe- 
cially true of steam-powered turbo- 
generator producers. Figure 11 
shows the excellent condition of 
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Fig. 11. Four bolts lubricated with 
molybdenum disulfide are in good 
condition after 21 months of service 
at 600°F in a steam turbine. (Photo 
courtesy New York, New Haven & 
Hartford Railroad) 

















TEMPERATURE 
deg F REMARKS 
ambient Permits closer fit; lifetime 
lube; not affected by temper- 
ature 
unknown MoSo burnished on threads 
subject to radiation 
unknown 60 connections easily removed 
weekly 
unknown Reduced tightening torque from 
54 to 40 ft-lb with more con- 
sistent bolt tension 
not Bolts in direct contact with 
significant wash water; MoS eases as- 
sembly and removal for field 
service 





not 
significant _viously 





oat 7 
significant grain sticking to threads 








greases 
not Powder applied 3 weeks; 
significant lengthens gage fife 180 times, 
tages formerly wore below 
i eae 
not Tumbling screws in 


four of the bolts removed from a 
turbine after 21 months of service 
at temperatures up to 600°F. All 
150 of the different threaded con- 
nections, which range in size to 
2-1/4-in. diameter, had been treated 
with a MoS, concentrate to prevent 
seizing and galling. In contrast to 
the difficulty often required in re- 
moving bolts of this type, these were 
easily removed for maintenance. 
The wide-band ejector for a 
plastic film extruder contains a 
total of 270 bolts and set screws 
which are subject to temperatures 
up to 650° F. These connections 
must be removed often, sometimes 





Fig. 10. Brushing diesel engine fly- 
wheel bolts with lubricant insures 
maximum tightness with a minimum of 
difficulty to insure a strong friction 
bond. (Photo courtesy Caterpillar 
Tractor) 


daily. Before lubrication with a 
grease-type MoS, lubricant, these 
connections galled and seized ex- 
cessively, requiring frequent replace- 
ment. Since they have been lubri- 
cated with an MoS, concentrate 
having a polyalkylene glycal carrier 
by the manufacturer, and regular 
relubrication recommended, they 
last indefinitely. 

In a hand welding torch, MoS, 
is used to lubricate the 3/8-in. by 
32, Class 2 threads of a low carbon 
steel screw which mates with a 
partially annealed chromium copper 
part. The screws require hand tight- 
ening about every hour and lasted 
only a few months without lubrica- 
tion. Now they last indefinitely. The 
gun operates in an argon atmosphere 
at 350 to 400° F. An MoS, con- 
centrate in a silicone carrier is used 

ecause other lubricants outgassed 
at this temperature, affecting weld 
quality. 

At a vinyl acetate plant, treat- 
ment of the bolt threads in a 
chemical reactor with MoS, facili- 
tates their removal for maintenance. 
Before, it had taken four men 18 
hours to dangerously cut out the 
grates with a torch; now it only 
takes two men 2 hours to remove 
them without damage. With temper- 
atures ranging from 300 to 400° F, 
silicone-type MoS, grease is used. 

Although the temperatures cited 
in all of the above applications 
exceed the capabilities of any con- 
ventional lubricants, MoS, has been 
used successfully on threaded con- 
nections at much higher tempera- 
tures. Several of these are described 
in the accompanying table. 

This list could be extended almost 
indefinitely, for the value of mo- 
lybdenum disulfide as a_ thread 
lubricant, at normal and elevated 
temperatures, is being increasingly 
recognized—not only to eliminate 
galling and seizing but also to ob- 
tain more uniform bolt tension at 
lower torque and to increase sensi- 
tivity of adjusting screws. It has 
proved useful in the most sensitive 
instruments and the heaviest equip- 
ment; in delicate mechanisms which 
are protected and babied all of their 
lives; and in machines which are 
subject to great abuse and every 
vagary of the weather. In the table 
are listed a number of additional 
applications. It is by no means 
definitive. . 











The problem was solved by 
brushing a MoS, concentrate on the 
bolt threads before assembly. Now 
assembly specifications call for 
torquing the lubricated bolts to only 
65 to 75 in./lbs. The problem has 
been eliminated because the varia- 
tion in bolt tension is now narrowed 
to acceptable limits as shown by the 
test data in Figure 9. 


JOINING BY FRICTION BOND 


A good friction bond is often the 
best and least expensive way to 
prevent relative motion between 
parts subjected to pulsating or re- 
ciprocating loads. However, to func- 
tion properly the bond must be 
strong enough to prevent all relative 
motion which could cause fretting 
and wear. 

The bolt tension for the diesel 
engine flywheel shown in Figure 
10 must be a minimum to prevent 
any relative motion between the 
flywheel and the crankshaft. If fric- 
tion fluctuates widely the torque 
reading will not indicate true tight- 
ness of the bolt. Figure 10 shows 
the flywheel bolts being brushed 
with an MoS, concentrate to insure 
proper bolt tension at minimum 
torque. 


Gradual loosening of joined as- 
semblies held together by screws or 
bolts and subjected to vibratory 
conditions is often a problem. Many 
such problems can be eliminated if 
the main requirements for a friction 
bond between parts to be joined are 
met, namely: 

1. Bolt tension should be 10 times 
the force applied in service to the 
joint. This is based on a coefficient 
of friction of 0.1 between the mat- 
ing surfaces. This assumption is on 
the safe side. A coefficient of fric- 
tion of 0.2 requires a bolt tension to 
be only 5 times the force applied in 
service and has proved sufficient if 
care is taken to keep mating sur- 
faces clean and dry. 

2. To maintain this bolt tension 
in service, consideration must be 
given to the fact that part of it 
is lost in plastic deformation in 
the compression areas, within the 
thread, the washer if any, and the 
shoulders under the nut and the 
bolt head. It may also be lost in 
yielding of the bolt due to initial 
overstress. The elastic elongation 
of a steel bolt stressed at 60,000 
psi is .002 in. per inch of length 
under the shoulders. If plastic de- 
formation in service is .001 in., 


50% of the original tension is lost 
in a bolt 1-in. long, and 12.5% in 
a bolt 4-in. long. This fact leads to 
one of the various solutions adopted 
in vibration-experienced industries 
where elastic tension in fasteners is 
increased by extending length. 

3. The proper MoS, lubricant is 
assurance to the designer that with 
the use of a torque wrench, his 


design tension is actually being 
achieved. 


Observing these three points, fric- 
tion joining becomes reliable and, 
in many cases, far more satisfactory 
and cheaper than keyways or 
dowels. Even these permit motion 
unless elastically preloaded by force 
fitting. 


HIGH TEMP. PROBLEMS 


The ability of MoS, lubricants to 
function on threaded connections at 
elevated temperatures (even beyond 
the oxidation temperature of mo- 
lybdenum disulfide) has prompted 
a number of manufacturers of 
high temperature equipment for the 
power plant field to recommend 
them for regular use. This is espe- 
cially true of steam-powered turbo- 
generator producers. Figure 11 
shows the excellent condition of 


Some Applications of MoS. Lubricants on Threaded Connections 



































<n, ae TEMPERATURE 
APPLICATION DESCRIPTION deg F REMARKS APPLICATION DESCRIPTION 
Jet engines Stainless steel belts and nuts 1600 MIL1-25681A (USAF) Cameras Metal and plastic tens tube 
for high temperature service max. threads 
Small gas turbine All connections exposed to 1600 All fasteners removable at 100 | Atomic reactor 304 stainless steel bolts 
elevated temperatures max. hour inspection with ordinary 
wrench 
Air cooled internal Stainless steel turbo — super- 1300 Removable after 400 hours | Autoclaves Bolts in equipment subject to 
combustion engine charger bolts; mating threads operation 3700 psi 
ductile iron; 44-20 x %", %” 
engagement 
Marine turbine Threaded connections on tur- 1200 Eases tightening while at high | Diesel engines Cylinder head bolts 
bine nozzle chests max. temperatures during annealing 
and subsequent removal for 
inspection 
Ordnance equipment Threaded connections in high 850 Ordnance Standaré¢ OSTD 600 | Washing machine A286 stainless steel aircraft 
temperature service max. (U.S.N.) type bolts in boot clamp 
Marine propulsion Bolts and other threaded con- 800 Eliminated removal problems instruments Tapered thread union in flow- 
equipment nections on steam lines max. meter 
Heat exchanger Pipe threads in 304 stainless 695 Railway equipment  Buttress-thread screws and 
steel max. nuts on grain car dumping 
device 
Process equipment 302 stainless steel lock nut on 150 Two years or more between | Gaging tools Thread gage 
416 stainless steel shaft disassemblies, considerable 
vibration 
Liquid nitrogen and Stainless steel studs and nuts —300 Use MoS. powder for easy | Sheet metal Stainless steel screws for use 
processing min. disassembly fabrication with aluminum sheet metal and 
house siding 
- ‘ 





Fig. 11. 
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REMARKS 





Permits closer fit; lifetime 
lube; not affected by temper- 
ature 





MoSe burnished on threads 
subject to radiation 





60 connections easily removed 
weekly 





Reduced tightening torque from 
54 to 40 ft-lb with more con- 
sistent bolt tension 





Bolts in direct contact with 
wash water; MoSo eases as- 
sembly and removal for field 
service 





Connection must be tight; pre- 
viously difficult to remove 





Dry lubricating film eliminates 
grain sticking to threads as 
with conventional oils and 
greases 





Powder applied every 3 weeks; 
lengthens gage life 180 times; 
gages formerly wore below 
.0001” tolerance daily 





oS TEMPERATURE 
- tube deg F 
ambient 
unknown 
ect to 
unknown 
unknown 
ircraft 
Ip not 
significant 
: flow: 
not 
s and significant 
umping not 
significant 
_ hot 
significant 
or use 
tal and not 
significant 


Tumbling screws in MoS2 pow- 
der promats tearing pra atl 


bolts lubricated with 
, molybdenum disulfide are in good 
condition after 21 months of service 
at 600°F in a steam turbine. (Photo 
courtesy New York, New Haven & 
Hartford Railroad) 


four of the bolts removed from a 
turbine after 21 months of service 
at temperatures up to 600°F. All 
150 of the different threaded con- 
nections, which range in size to 
2-1 /4-in. diameter, had been treated 
with a MoS, concentrate to prevent 
seizing and galling. In contrast to 
the difficulty often required in re- 
moving bolts of this type, these were 
easily removed for maintenance. 
The wide-band ejector for a 
plastic film extruder contains a 
total of 270 bolts and set screws 
which are subject to temperatures 
up to 650° F. These connections 
must be removed often, sometimes 





Fig. 10. Brushing diesel engine fly- 
wheel bolts with lubricant insures 
maximum tightness with a minimum of 
difficulty to insure a strong friction 
bond. (Photo courtesy Caterpillar 
Tractor) 


daily. Before lubrication with a 
grease-type MoS, lubricant, these 
connections galled and seized ex- 
cessively, requiring frequent replace- 
ment. Since they have been lubri- 
cated with an MoS, concentrate 
having a polyalkylene glycal carrier 
by the manufacturer, and regular 
relubrication recommended, they 
last indefinitely. 

In a hand welding torch, MoS 
is used to lubricate the 3/8-in. by 
32, Class 2 threads of a low carbon 
steel screw which mates with a 
partially annealed chromium copper 
part. The screws require hand tight- 
ening about every hour and lasted 
only a few months without lubrica- 
tion. Now they last indefinitely. The 
gun Operates in an argon atmosphere 
at 350 to 400° F. An MoS, con- 
centrate in a silicone carrier is used 
because other lubricants outgassed 
at this temperature. affecting weld 
quality. 

At a vinyl acetate plant, treat- 
ment of the bolt threads in a 
chemical reactor with MoS, facili- 
tates their removal for maintenance. 
Before, it had taken four men 18 
hours to dangerously cut out the 
grates with a torch; now it only 
takes two men 2 hours to remove 
them without damage. With temper- 
atures ranging from 300 to 400° F. 
silicone-type MoS, grease is used. 

Although the temperatures cited 
in all of the above applications 
exceed the capabilities of any con- 
ventional lubricants, MoS, has been 
used successfully on threaded con- 
nections at much higher tempera- 
tures. Several of these are described 
in the accompanying table. 

This list could be extended almost 
indefinitely, for the value of mo- 
lybdenum disulfide as a_ thread 
lubricant, at normal and elevated 
temperatures, is being increasingly 
recognized—not only to eliminate 
galling and seizing but also to ob- 
tain more uniform bolt tension at 
lower torque and to increase sensi- 
tivity of adjusting screws. It has 
proved useful in the most sensitive 
instruments and the heaviest equip- 
ment; in delicate mechanisms which 
are protected and babied all of their 
lives; and in machines which are 
subject to great abuse and every 
vagary of the weather. In the table 
are listed a number of additional 
applications. It is by no means 
definitive. ° 














Assembly of braking systems with 


torque-control tools 





Air tool mounted in fixture is used to run bleed plug screws into brake wheel 
cylinders at Wagner Electric. Operator controls air supply with foot pedal. 
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eeping assembly techniques and 

facilities apace with ever- 
increasing production requirements 
is especially important to a manu- 
facturer of automotive braking sys- 
tems. Such a company is the Wagner 
Electric Corporation, St. Louis, 
which has been prominent in brake 
manufacture for more than half of 
its 70-year history. 

In the process of keeping facili- 
ties updated, company engineers of- 
ten confer with 0.e.m. suppliers to 
benefit from their know-how in 
specialized fields. 

In the area of assembly, Wagner 
engineers recently worked closely 
with Ingersoll-Rand engineers to 
further improve their techniques for 
accurately tightening fasteners in 
critical assemblies. This resulted in 
a changeover to automatic torque- 
control air tools on certain jobs. For 
these operations, the torsion-bar 
tools are arranged to shut off in- 
stantly when they reach the torque 
prescribed for the assembly. 

One application of these tools is 
in the assembly of wheel cylinders 
for air and hydraulic brakes where 
accurate torque is important in run- 
ning down the bleeder screw. Torque 
must be high enough to achieve a 
leak-proof seat despite allowable 
variation in the screw and casting. 

With the previous fastening meth- 
od, the operator could not be sure 
the screw was tightened to the pre- 
cise torque required: as little as 
20 in/Ibs for a 1/4-inch screw, 30 
in/Ibs for a 3/8-inch screw run into 
a brass insert, and as high as 125 
in ‘lbs for a 7/16-inch screw. 

With the use of the new tools, 
mounted in fixtures with foot pedal 
control of the 90-lbs compressed 
air, virtually all leakers have been 
eliminated. 

In the Brake Sub-Assembly De- 
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Use of special hold- 
ing fixture in con- 
junction with torque- 
control tool helped 
lick difficult job of 
fastening the hold- 
ing band fo circum- 
ference of air brake 
chamber. On this 
draw job, a %-inch 
nut is run up to a 
torque of 20 to 25 
ft /Ibs. 


partment, it was found advantageous 
to provide each man on the cylinder- 
tube line with four of these tools 
to run cap screws, bolt and nuts of 
four different sizes to three different 
torques. 

The tools are suspended from 
overhead tool balancers convenient 
to the operator’s hand. He uses one 
tool which is set to cut off at 105 
in/Ibs torque when running up four 
5/16-inch cap screws holding wheel 
cylinders to the backing plate. Also 
holding the wheel cylinders are two 
7/16-inch cap screws which he runs 
up to 360 in/Ibs with a second tool. 
With the third one, he runs a 1/2- 
inch nut up 300 in/Ibs torque to 
hold the tube fitting to the backing 
plate. With the fourth tool, he tight- 
ens to 360 in/Ibs the two 7/16-inch 
inlet fittings holding the tube to 
the wheel cylinders and backing 
plate. ; 

Although both of the larger tools 
are set for the same torque, it was 
deemed profitable to have an addi- 
tional tool to avoid changing sockets 
for the different head sizes. 

Though better quality control 
was the primary purpose for the 
changeover here, there was also an 
improvement in productivity due to 
improved methods associated with 
the new tools. On one model brake, 
production per man-hour rose 34 
percent; on another model, 45 per- 
cent. 

Similar but bigger tools were 
recommended for use in the assem- 
bly of heavy truck brakes. One of 
these is used to run up to a torque 


February, 1961 





of 160 to 180 ft/Ibs a pair of 3/4- 
inch nuts on anchor pins that sup- 
port brake shoes. Two other units 
handle the other controlled torque 
operations required in fastening a 
bracket to the backing plate. One 
runs a 5/8-inch bolt to 110 to 120 
ft/lbs; the other a 5/8-inch bolt to 
83 to 90 ft/Ibs. 

Another application was found in 
the Compressor Department which 
has a critical torque problem in 
the assembly of the oil reservoir 
to a compressor part. The six 1/4- 
inch bolts used must be run evenly 
for the unit to withstand vehicle 
vibration. The bolts are run to a 
torque of 12 to 15 in/Ibs, with 
final inspection showing more than 
95 percent in the prescribed range. 

One of the most difficult nut- 
running jobs in the brake plant is 
the assembly of a holding band to 
the circumference of an air brake 
chamber. This is a draw job with the 
bolt always under tension. Pre- 
viously, assemblers found it difficult 
to get the band tight enough. Now a 
pair of the new tools run the 3/8- 
inch nuts to 20 to 25 ft/lbs without 
difficulty. In an eight-hour shift, 
each tool runs 2,500 nuts. These 
were among the first new torque- 
control tools introduced in the 
Wagner plant. 

In another application, a pipe 
plug is run to a torque of 15 ft/Ibs 
on the air brake chamber assembly. 
This must be driven to a metal-to- 
metal seal that will hold 100 pounds 
of air pressure; not even a bubble 
leak is tolerated. e 
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Got a question, challenge, puzzle 
to share or story to tell? Shoot it 
along, we'd like to meet you. 


FOR THAT ROSY OUTLOOK 


A large southwestern department store 
is offering for sale sun glasses with trans- 
istor radios built into the frames. 

Now all of us can listen to the stock 
market reports with rose colored glasses. 


GENIUS IS WHERE YOU FIND IT 


Not all of us can walk the road with an 
Einstein, Bohr or Fermi, but consider the 
genius of a Buffalo postal employee. 

Plagued by the problem of exhaust 
fumes from trucks at the loading docks, 
the postal department offered an award 
for the prize winning suggestion. Tackling 
the problem with the logic of a genius, 
his prize winning suggestion was, “Make 
the drivers turn their engines off!” 


AM | MY KEEPER’S SISTER? 


‘Changes in temperament shown by 
Christina during pregnancy were very 
noticeable 

“She became sullen, irritable and at 
times even belligerent. She had long per- 
iods of depression and lethargy ... She 
was acutely responsive to loud noises and 
was continually irritated by the commo- 
tion caused by Baron... 

“Her appetite decreased and remained 
at a low level all during pregnancy ... 
She began to regurgitate more frequently 
and only a small portion of the regurgita- 
tion was reconsumed. 

“Her activity declined to a very low point. 
She frequently sat for long periods of 
time and stared off into space.” 

And she probably growled at visitors. 
Christina is a gorilla in a zoo. 

—Zoologica, N.Y. 


MATH OVER LIGHTLY 


A king wishing to have a council of the 
male members of his family, invited his 
father’s brother-in-law, his brother’s 
father-in-law, his father-in-law’s brother, 
and his brother-in-law’s father. How many 
men attended the council? (Answer on 
page 84.) 








NEW PRODUCTS 


If you don’t require great tensile strength, 
Dumont Industrial Screw can offer a 
real saving in countersunk lock washers. 
These come in 1” outside dimension only 
but the inside dimensions can be maue 
to order at no extra cost. (There is a 
slight charge for washers without the 
compression pad.) 

Incidentally, these washers cannct 
found in the regular catalog listing. Tne» 
are picked up in odd quantities and vi- 
fered only when a sufficient stock is on 
hand. Since there were a couple of con- 
ventions in Los Angeles recently, inven- 
tories are loaded. 





BIOLOGICAL WARFARE 


Love is a tender trap—and German sci- 
entists are out to prove it. 


From one million silkworm cocoons, 
they have extracted over 300,000 female 
chrysalides. From these they have taken 
out the sex-odor glands, testing their 
power on a male moth. He fluttered his 
wings excitedly after a sniff. The com- 
bined glands yielded a yellow fatty alco- 
hol (CisH300) with a pleasant odor of 
leather. 


The researchers are analyzing the sub- 
stance and eventually hope to synthesize 
a product which will attract male moths 
of a harmful species. Using this to bait 
traps it will be possible to capture all 
male moths so that the females will lay 
infertile eggs—or perhaps die of frustra- 
tion. —Eaton Laboratories 
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helical spring lock washers — flat washers 





This is for an engineer... 
who is faced with a fastener 
problem. Forget your empty 
drawing board. Let Garrett 
ingenuity, through its research and develop- 
ment department, solve your spring fastener 
problem. Garrett spring fasteners may be com- 
plex or simple... Custom or special .. . large 
or small. Whichever they may be, each has a 
common quality—the ability to solve your par- 
ticular fastener problem. Furthermore, this 
quality can be proved through sample quanti- 
ties by your own testing facilities. 


For further information, write GARRETT . . . THE MOST COMPLETELY INTEGRATED PLANT IN THE INDUSTRY. 


GEORGE K. GARRETT COMPANY, INC. 


8837 TORRESDALE AVE., PHILADELPHIA 36, PA. 









ingenuity 


research — 
development 
solves 
SPRING 


FASTENER 
problems 


Of course, Garrett maintains complete 
stocks and sizes of many variations of flat 
nuts, “‘J’’ nuts, “U"’—in both cone and twin- 
prong impressions — as well as round and 
rectangular push-on nuts for immediate 
delivery. 

Garrett offers complete facilities, and 
exercises strict quality control in every manu- 
facturing operation of spring fasteners .. . 
from stamping to heat treating through plating 
or finishing, including Garrettizing, our own 
new mechanical impact method of zinc plating 
without hydrogen embrittlement. 


OTHER QUALITY PRODUCTS BY GARRETT 


_ ‘stampings 


spring washers 


OOO 


hose clamps j 


Use postpaid card. Circle No. 227 
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|  Truarc self-locking ring’s C) () replace 











tape recorder. Result: MoHAWK BUSINESS 





MACHINES CorP. Increased production 60% 
and sharply reduced assembly costs. 


PRODUCTION PROPOSITION: Find out how a Truarc Engineer can help you 


eliminate unnecessary production steps and tools. Get his estimate of the savings 
you can expect in time, money and material on the final assembled cost of 

your product. Our Catalog AT 10-58 shows the complete line of Truarc Rings and 
assembly tools. Send for your copy today. For immediate 3 


action call your nearest Authorized Truare Distributor. 


TRUARL 


He’s as close as your Classified Telephone Directory. Look 


under: “Rings, Retaining.” o. 





WALDES f 


. TRUARC reraininc RINGS 


WALDES KOHINOOR, INC., 47-16 Auste! Place, Long Island City 1, N. Y. 
9 OUT OF 10 PRODUCTS CAN BE IMPROVED WITH TRUARC RETAINING RINGS 


Use postpaid card. Circle No. 228 
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For information on any equipment listed here, use the postpaid card 


opposite page 74. Just circle the number on the card 


TORQUE TESTER HAS 5500 
INCH-LBS. CAPACITY 


Based on the dead-weight principle, 
torque tester will test any type manu- 
factured torque wrench operated by 
hand. The torque reading is held on 
the pre-load handle. 

Cables are also supplied, so that 
cable tensiometers may be tested. 

Model 5000 has an over-all range of 
0 in. lbs to 5500 in. Ibs. 

Originally built to USAF specifica- 
tions it has been modified to include 
all in.-lb torque wrenches. 

R. P. Gallien & Son, 220 W. Fifth St., 
Los Angeles 13, Calif. 


Use postpaid card. Circle No. | 


CONTACT PRESSURE DRIVES 
REPEATING AIR HAMMER 


A repeating air hammer, bench 
mounted, has a 9” throat clearance and 
a horn type anvil. Operation is by foot 
pedal or hand lever. 

A feature of the machine is that the 
valving is internal, and actuation is by 
contact pressure xf the tool on the 
work. As long as contact pressure is 
maintained, the hammer will repeat, 
varying in rate from 3000 to 6000 times 
per minute, according to the air pres- 
sure used. 

Action may be regulated from a 
gentle vibration to a riveting capacity 
of 4%” in mild steel. 

The tool is keyed against rotation 
and is held in place by a spring loaded 
key. 

Heidrich-Nourse Co., 631 E. Third 
St., Los Angeles 13, Calif. 


Use postpaid card. Circle No. 2 


SQUEEZE RIVETER AIDS 
FASTENING OF THIN SHEETS 


A new concept in blind fastening, 
squeeze riveting, offers a means of 
securing thin unsupported sheets with 
rivets by using an inexpensive pocket- 
sized plier type tool. 

The tool also makes possible a low 
cost method of fastening clips, clamps 


matching the number following the description. We'll do the rest. 


and brackets to a variety of materials, 
including wood, ductwork and neon 
signs. 

The unique shape of the riveter head 
provides a recessed collar which makes 
an ideal anchor for strap hangers, wire 
clips and springs. 

Offered in two diameter sizes, 1/8” 
and 3/16”, with a nominal grip from 
.016” to .266”; the tool, about the size 
and weight of pliers, takes a positive 
grip on the rivet head during installa- 
tion. Equal pressure is exerted against 
the work side and blind side. 

Southco Division, South Chester 
Corp., 200 Industrial Highway, Lester, 
Pennsylvania. 

Use postpaid card. Circle No. 3 


CUTTING LUBRICANT AIDS 
BLIND HOLE TAPPING 


A semi-liquid material applied to the 
work by brush or tool immersion can 
be used to advantage in any applicable 
metal cutting operation, such as tap- 
ping, drilling and threading. 

“EEZ” No. 2-15-T is effective in the 
extrusion of chips in blind hole tap- 
ping. It has the quality of sticking with 
the tool, and because it is non-drying, 
it can remain on tools or finished work 
for long periods of time. 

The lubricant will not contaminate 
the coolant or cutting oil when used 
on the same machine. 

Use postpaid card. Circle No. 4 


WELDING POWER SUPPLY 
HAS ADJUSTABLE OUTPUT 


Featured in the VTW-32 welding 
power supply is a range selector switch 
which allows use of either a 1 to 25 
watt-second or a 10 to 250 watt-second 
range. 

Switching from one range to another 
automatically discharges the energy 
stored, changes the meter calibration 
and allows the power supply to charge 
to the new setting. 


Complete weld energy discharge in 
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introducing 


NYLATCH 


Nylatch, a new push-pull fastener, 
is now offered off the shelf to indus- 
try needing the ultimate in 


dependable low cost fastening. 


Nylatch will replace most existing 
fasteners for metal, wood and syn- 
thetics yet gives these outstanding 


features — 
® Less than 10 seconds installation 


—merely insert grommet into 


material to be fastened and insert 
plunger in grommet. 


® Standard punched or drilled holes 
accommodate Nylatch. 


® Nylatch allows up to .040 mis- 
alignment tolerance. 


© Rugged two-piece construction 
gives 30,000 complete cycles of 
operation. Thoroughly tested for 
temperature, creep characteris- 
tics, fatigue and load. 


® Versatility of design allows you a 
selection of plunger head designs. 
Available in wide range of 
decorator colors. 








Press grommet 
into removable sheet 


Press plunger into 
installed grommet 


Your inquiry will bring complete information. 


THE HARTWELL CORPORATION 

9035 VENICE BOULEVARD, LOS ANGELES 34, CALIF 
Offices: 

Ft. Worth - Hackensack » Seattle - Wichita 

Use postpaid card. Circle No. 229 


Chicago - 
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only 0.0002 second provides an energy 
burst to create weld heat in even the 
most difficult metal combinations, with- 
out component damage, annealing or 
excessive deformation or discoloration. 

High voltage insulation and a com- 
plete interlock system provides opti- 
mum safety. 

Hughes Aircraft Co., Vacuum Tube 
Products Division, 2020 Short Street, 
Oceanside, Calif. 


Use postpaid card. Circle No. 5 


MULTI-PURPOSE MACHINE 
iS TAPE CONTROLLED 





The Spindlemaster provides low cost 
flexible automation in the controlled 
removal of excess stock from a piece 
part. 

It makes tool changes automatically 
in less than 8% seconds, selecting any 
of 30 tools from a magazine while the 
table is positioning for the next opera- 
tion. All operations are performed by 
numerical control. 





The machine will drill, tap, bore, 
ream or mill. Through tape commands, 
it will position all of 3 axes, single 
spindle and compound table, control 18 
spindle speeds from 150 to 3125 rpm; 
98 spindle feeds from .04 to 19.8 ipm, 
spindle and table traverse; activate cool- 
ant cycle and type of operation. 

To provide a variety of working 
heights, the table and carriage are 
mounted on an adjustable knee with 
twin raising screws. The table has eight 
inches of vertical adjustment. 

The Jackson-Fotsch Co., Cleereman 
Machine Tool Corp., 7350 W. Lawrence 
Ave., Chicago 31, IIl. 


Use postpaid card. Circle No. 6 


ELECTRIC DRILL HAS 
HIGH STALL TORQUE 








A compact, high stall torque 3g” elec- 
tric drill is designed to fill the need 
for a small, powerful tool in mainte- 
nance and installation jobs. 

The U16FDH has 85% more stall 
torque, enabling it to accomplish ma- 
sonry drilling with carbide bits and 


WAVE SOLDERING MACHINE FOR PRINTED CIRCUITRY 





A printed circuit soldering machine 
eliminates the hand dipping and usual 
skimming operations, by picking up hot 
fresh oxide free solder below the solder 
surface. 


The Dee dual wave soldering machine 
uses two sets of individual pump- 
fountain combinations and variable 
drive assemblies. The two waves pro- 
duced are at 60° angles to the hori- 
zontal and flow toward each other. 











Also, as the panel emerges from the 
second wave, it is subjected to a solder 
wiping action which removes excess 


solder so that “tear drops” or “tails” 
do not form on the bottom of the panel. 
The length of the waves is 10” and 
means are provided so that the wave 
may be shortened. 
Dee Electric Co., 1101 N. Paulina St., 
Chicago 22, Ill. 


Use postpaid card. Circle No. 7 


Use postpaid card. Circle No. 230 ———_——> 
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Made in steel, stainless 
steel, aluminum and Monel. 
Positively locked into pre- 
pared holes by any stand- 
ard squeezing tool. For 
metal thicknesses down to 
.032”. Sizes from No. 0 to 
34". Bulletin CL. 


SELF-CLINCHING, SELF-LOCKING NUT 


All metal (steel, stainless 
steel or aluminum) com- 
bines 2 functions in single 
light-weight, low-cost unit 
for sheet metal fastening. 
Suitable for installation in 
sheet thicknesses from 
040” and up. Sizes from 
No. 2 to 10. Bulletin SL. 


SELF-CLINCHING CAPTIVE STUD 


Steel and stainless steel, 
designed for quick, easy 
flush-head installation in 
panels of cold-rolled steel, 
brass, copper, aluminum 
alloys and similar mate- 
rials. Sizes No. 4 to %”". 
Lengths from 4" to 114”. 
Bulletin FH. 


SELF-CLINCHING FLUSH FASTENER 


One-piece, stainless steel 
threaded insert installs in 
sheet thicknesses from 
061” and up with flush 
mounting area on both sides 
of sheet. Suitable for mate- 
rials with Rockwell Hard- 
ness of B-70 and less. Sizes 
No. 2 to 4”. Bulletin FH. 
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SELF-LOCATING WELD FASTENER 


Steel and non-magnetic 
stainless steel. Nut is pro- 
jection welded to part with 
extended shank protecting 
threads from weld splatter 
and serving as pilot in as- 
sembly. No. 2 to 14”. Bul- 
letin WN. 


SELF-CLINCHING FLOATING NUT 


Carbon steel and stainless 
steel. Provides rapidly as- 
sembled nut anchor in sheet 
metal and compensates for 
slight errors (up to '”) in 
alignment of mating holes. 
Sizes No. 2 to 14”. Suitable 
for sheet thicknesses from 
.040” up. Types AS and AC. 


SELF-CLINCHING STAND-OFFS 


Made in both blind and 
threaded-through types in 
steel, aluminum and stain- 
less steel. Sizes No. 4 and 
No. 6. Overall lengths from 
1" to 1%". Suitable for 
use in sheet thicknesses 
from .040” and up. Bul- 
letin SO. 


SELF-CLINCHING SPLINE FASTENER 


For hard metals and brittle 
materials — magnesium, 
glass laminates, epoxies, 
etc. Made in steel and stain- 
less steel. Sizes No. 2 to 
3g”. Type KF. 
































NEW DU PONT 
EXPANSION 
BLIND RIVETS 


...Safe, simple, economical 


1. INSERT RIVET 


2. APPLY HEAT 


3. RIVET SETS 
ITSELF 
INSTANTLY 





@ One unskilled operator can set 
up to 25 per minute...in blind 
applications. 


@ Fasten metal, woud, rubber, fibre- 
board, plastic, tubing, etc. 


@ No expensive tooling—all you 
need is a soldering iron. 


© Safe, positive sealing; shank ex- 
pands along full length for wider 
grip range. 

@ No finishing operation required. 

© Simple, one-piece design. 

@ Brazier or countersunk head. 


@ Available in brass, chrome plated 
brass, aluminum, stainless steel. 


@ Tamper Proof 


Send for details 


THE BOWMAN PRODUCTS CO. 


industrial Division 
850 East 72nd St. « Cleveland 3, Ohio 


Exclusive distributors: 


industrial Biind 
1 Expansion Rivets 
Mean merce 


Use postpaid card. Circle No. 231 








large diameter wood boring with hole 
saws and fly-cutter bits. 
The drill runs at 850 rpm free speed 
and weighs 434 lbs. 
Thor Power Tool Co., 175 N. State 
St., Aurora, IIl. 
Use postpaid card. Circle No. 8 


STEEL SHIELD PROTECTS 
CLAMP FROM WELD SPATTER 








A patented screw shield and sliding 
vise type handle equips hold down 
clamps for welding service. 

The heavy steel shield is a protec- 
tive barrier against damage to the screw 
threads from spatter, hammer blows or 
contact with the welding torch. 

The holding bolt installation of the 


clamps makes it possible to apply hold- 
ing pressure in the middle and along 
the side, as well as near the edge of a 
table. It may be installed in any sur- 
face, drill press or T-slot table. 

When mounted, the clamp swivels 
360° around the holding bolt to hold 
the work at the most convenient spot 
or angle. 

Adjustable Clamp Co., Dept. HC-30, 
417 N. Ashland Ave., Chicago 22, Ill. 


Use postpaid card. Circle No. 9 


RECESSING TOOL 
FOR HOLES 1%" to 2” 


Developed on a patented principle, 
certain operations can now be done 
automatically with the new Intramatic 
tool. 

The tool provides these features in 
automatic internal recessing: capability 
for wide face or multiple-form grooves; 
de-grooving; no limitations on groove 
position; back spotfacing to a maximum 
diameter of two times the hole diameter. 

Model “JA” will accommodate holes 
within the range of %4” to 2”, with 
appropriate interchangeable pilots and 
cutters. A larger model serves capaci- 
ties to 6” diameter. 

Nobur Manufacturing Co., 6860 Farm- 
dale Ave., North Hollywood, Calif. 

Use postpaid card. Circle No. 10 


ULTRASONIC MICRO-JOINING WITH VERSATILE UNIT 


ee eee 


Ultrasonic micro-joining, including 
heatless welding and fluxless soldering 
is accomplished by one versatile unit. 


Capable of performing a variety of 
joining operations, the equipment has 
welded gold wire as fine as .0004”, 
soldered gold wire on gold plated sili- 
con and on .003” aluminum foil; joined 
0015” gold galium alloy and welded 





.001” copper plated nickel alloy with 
28% indium. 

Usable with any generator suitable 
for ultrasonic purposes, the unit is 
equipped with attachments for tweezer 
welds, a ball-modification of the 
tweezer insert, a spot welding insert, 
and a vibrating table. 

Cavitron Corporation, 42-48 28th St., 
Long Island City, N.Y. 


Use postpaid card. Circle No. I! 
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for the first time in air tool history Cleco offers-- 


EXCLUSIVE 
ONE YEAR 
WARRANTY 


.»» on Clecomatic screwdrivers 






and nutrunners! 
Trademark 
New Cleco warranty—the first one year warranty ever offered 
—is effective now on CLECOMATIC Golden Circle Air Tools 
~— Performance Superiority Leads to Warranty. Extensive tests and industry usage have proved 


that CLECOMATIC screwdrivers and nutrunners assure the operator of trouble-free per- 

i formance in the most rigorous and exacting jobs. In view of these outstanding performance 
‘ae results, Cleco management and engineers offer this unprecedented one year warranty— 
1 fully confident that Ci.ECOMATIC screwdrivers and nutrunners will continue to provide 


—... > trouble-free operation for all industries. 


Look For The Golden Circle. For quick identification of trouble-free CLECOMATIC screw- 
drivers and nutrunners, Cleco will designate these tools Golden Circle Air Tools, a new 
symbol for quality workmanship. At present, No. 6 and No. 10 Series CLECOMATIC non-angle 
head screwdrivers and nutrunners will carry the one year warranty of Golden Circle Air Tools. 


CLECOMATIC screwdrivers and nutrunners included in this line are the No. 6 SA, 6 RSA, 
6 SAP & 6 RSAP (in speeds of 1000, 2000 & 3000 rpm); and the No. 10 SA, 10 RSA, 10 SAP 
& 10 RSAP (in speeds of 500, 1000, 1500 & 3000 rpm). 


What One Year Warranty Means. Cleco’s exclusive one year warranty assures the buyer 
that Golden Circle Air Tools are guaranteed for one year from date of purchase to be 
free from defects in workmanship and material under normal operating conditions. 
Warranties are included with each product purchased. To redeem your warranty simply 
return the tool to your nearest Cleco division or branch office, or direct to the factory 
in Houston, Texas. 

Why Is CLECOMATIC The Best? «+ Positive, completely automatic torque control. « Air 
is automatically turned on when work is engaged. « Air is automatically cut off at pre-set 
torque. ¢ Lowest air consumption of any air tool of comparable size and capacity because 
motor can run only while on work. * Non-friction clutch and no-drift locking device 
maintains constant torque. * Practically no torque reaction. * Built-in automatic oiler 
on pistol grip handles. 


10 RSAP 





Call your nearest Cleco office or representative for complete information. In your next 
air tool order, be sure to specify Clecomatic Golden Circle Air Tools. 


Mhid ( SY E7701 77 eT + SS 


/ 


A Division of Reed Roller Bit Company ° P. O. Box 2541/Houston 1, Texas, U. S. A. 


AIR TOOLS IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside 
: (Toronto), Ontario 


Use postpaid card. Circle No. 232 
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SCREWDRIVER HAS %" 
HEX SOCKET IN HANDLE 
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A four in one screwdriver set fitting 
most screws and nuts found on ap- 
pliances, electronic sets and electrical 
includes a plastic handle 


equipment 


with a 14” hex socket. 


Included in the set is a reversible 


Ff ’60 series cap screws from No. 


series cap screws are packed in snap 
button envelopes. 


Kit 664 has nine plated hex keys 
from 5/64” through 1/4” fitting set 
eA screws from No. 8 through 1/2” and 
2 through 
5/16”. 


Kit 666 has 15 plated keys from .028 
through 3%”, fitting set screws from 
No. 0 through 34” and ’60 series cap 
screws from No. 0 through %” 


Allen Manufacturing Co., Drawer 570, 
Hartford, Conn. 
Use postpaid ecard. Circle No. {3 


blade screwdriver with a 3/16” blade 


and a No. 1 Phillips bit. 


Also included is a midget instrument 
type screwdriver with a hex handle 
hex socket. 


to fit the 14” 


Vaco Products Co., 317 E. Ontario St., 


Chicago 11, IIl. 


Use postpaid card. Circle No. 12 


KEYS FOR '’60 SERIES CAP 
KIT 


SCREWS INCLUDED IN 





Two handy kits of hex keys, includ- 
ing 7/64” and 9/64” for No. 6 and 8 ’60 


WRENCH WITH TWO 
DIFFERENT TORQUE LIMITS 








A torque wrench offers two different 
torque limits, without the need for dials 
or adjustment. 


Equipped with two opposing drive 
a red marker on the handle 
tang with the 
value 


tangs; 
identifies the 
torque. Each torque 


higher 


is set for 





YOU'VE GOT IT MADE!_ 


How did you get 


exactly enough pressure 


to keep it in place 


with all of this movement? 
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Gasy / A STANLEY SPRING DESIGNED BY THEIR STAFF! 


atest DESIGNED BY STANLEY 


FIT YOUR SPECIAL NEEDS 


Ua 


‘Remember, Stanley Spring Manufacturing Company has one of the most 
modern stamping, wire forming and spring manufacturing plants in the entire 
Midwest 

“But, just as important. and more so to us, is this fact. They have an engi- 
neering department and tool and die shop that is second to none. They have 
the experience to come up with the layout, the suggestion for just the right 
spring or metal stamping to do the job. 

And, because of the vast variety of equipment available in the Stanley Spring 
plant, they are able to work with diameters up to . . . and with all types of 
metals, in all hardnesses 

‘Stanley serves some of the largest and finest producers and manufacturers 
of equipment and appliances the kind of products that require close toler- 
ance and precision 

The experience available at Stanley Spring Manufacturing Company . . 
plus their desire to serve their customers a little better a little faster 

means that all of this experience and equipment is at our command. 

“The result is a spring or metal stamping produced especially for us ... when 
we need to solve our particular problem 

“Se rvice fast as flying is the watch- word at Stanley Spring 





you may ‘need Or, to help you with any particular problem. 4 
“You'll find the Stanley Spring engineering staff is always ready 
and able to be of help and assistance to you 


STANLEY SPRING MFG. CO. 


5050 W. FOSTER AVE. * CHICAGO 30, ILL. * SPring 7-2600 
METAL STAMPINGS + SPRINGS + WIRE FORMS 


willing 
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Use postpaid card. Circle No. 233 


a specific limit and sealed to prevent 
undetected tampering. 

The Twin-Torq wrench permits as- 
sembly of castellated nuts in order to 
facilitate cotter pin and hole alignment 
without overstressing. Another use is 
on assembly jobs requiring two threaded 
fasteners of different torque require- 
ments, and possibly different size. Both 
could be handled by the one tool. 

Capacities range from 5 in. lbs to 500 
ft. lbs, drive sizes are from %4” to 34” 

Jo-Line Tools, Inc., 3442 Otis St., 
South Gate, Calif. 


Use postpaid card. Circle No. 14 


VISE HOLDS WORK IN 
ANY DESIRED POSITION 





Suitable for assembly line applica- 
tions, and adaptable to any fixture with 
a 5g” dia. shaft extension, an adjustable 
work position vise locks rigid in any 
set position. 

The vise head, or fixture, can be 
pivoted 360° on any tangent to a half 
sphere to achieve any compound angle. 
A single lock screw holds the head or 
fixture in the desired position. 

The vise stands 644” high, 514” 
and has 214” 
opening. 

Panavise is manufactured by Colbert 
Die Cast Co., South Gate, California 
and is marketed by Hunter Tools, 9851 
Alburtis Ave., Santa Fe Springs, Calif. 

Use postpaid card. Circle No. 15 


wide 
wide jaws with a 2%” 


MIDGET POWER CLAMP HOLDS 
ELECTRONIC PARTS 





A midget power clamping tool is used 
in clamping small items such as electric 
and electronic parts, control mecha- 
nisms, and aircraft and missile parts. 
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Got a problem that calls ‘ 
for thread-cutting screws? 


PARKER-KALON offers three new, improved thread-cutting 
screws for every application in every material 
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Je | New, Improved P-K Type F Pentap”.. . the new, P-K® Type Lt 
~ ... hardened thread-cutting Improved P-K Type B-F* ... is a completely new and 
fi screws developed for use in improved thread-cutting 
be friable, granular or brittle material. (formerly F-Z) combining the five screw developed by Parker-Kalon 
alf The pilot, with its five tapping flutes, thread-cutting flutes of the Type F especially for use in Nylon. The T 
le. cuts a machine screw thread as the screw with the coarse-pitch, widely- Leon : bn . ove 
or screw is turned in. The Type F is spaced threads of the P-K Type B. unctions yr tte 9 ination thread- 
ideal for making fastenings to fer- The thread-cutting ‘“‘Pentap” ‘Too cutting and thread-forming screw in 
rous and non-ferrous castings, bronze B-F distributes cutting pressure that it cuts a small amount of the 
de or brass forgings, heavy gage sheet evenly, lets chips drop to the bottom Nylon to allow the full diameter 
Ye metals, structural steels, plastics and of the hole, and prevents cracking threads to form. Type L offers a 
resin-impregnated plywood. of material. It is designed for making particular advantage in Nylon 
ert — a ae assemblies which must be disassem- 
nia re osses In friable and brittle bled for service, because the P-K 
B51 P ; Type L can be removed and replaced 
lif. . without stripping or galling. 
The five cutting flutes on the new, improved P-K Type “F” and “BF"’ a 
reduce pressure development by 80 percent! The completely formed 
threads on these screws have sharper cutting edges, and 5 deep flutes that 
DS are of continuous depth. These features make for better clearance of the 
accumulated material and assure minimum stresses in driving, and avoid 
¥ the possibility of stripping or galling. 


FOR SEMS...and Neoprene or Nylon 
washer STAPS® in thread-cutting and 
thread-forming tapping screws, or ma- 


FOR SAMPLES OF P-K THREAD-CUTTING SCREWS AND SEMS, 
CALL YOUR LOCAL P-K “BULK-STOCKING" DISTRIBUTOR 


PARKER-KALON 


chine screws in any kind of pre- 
assembled fastener-washer combination, 
P-K can supply them, too! 


fasteners 


PARKER-KALON DIVISION, General American Transportation 
Corporation, Clifton, New Jersey + Offices and Warehouses in 
Chicago and Los Angeles 





KEEP AMERICAN INDUSTRY AT WORK... BUY P-K...MADE IN U.S.A, 


tric 
ha- *Patent Pending 
rts. 


TU. S. Patent 2,350,346 





Use postpaid card. Circle No. 234 
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Eight of the midget heads can be 
run off one booster. 

The midget PowRlock line includes 
two sizes of hydraulic heads and three 
holders. The two heads have a 1” and 
14” stroke respectively. 

Used as a small hydraulic ram or 
press, the clamp will develop a piston 
thrust varying from 1,050 lbs to 1900 lbs 
at 100 lbs air pressure. 

Wilton Tool Mfg. Co., 9525 Irving 
Park Rd., Schiller Park, II. 


Use postpaid card. Circle No. 16 


TOGGLE PLIER HAS 
POSITIVE LOCKING ACTION 





A lightweight toggle plier is durable, 
easy to use, and has a quick, positive 
locking action. Use of alloy steel forg- 
ings and stainless steel rivets assure 
long life. 

Over-all length is 6”, 


throat depth is 
1%”, jaw width is 14%” and the spindle 
is 4-28. Weight is eight ounces. 

Vlier Engineering Corp., 26935 W. 
Seven Mile Rd., Detroit 19, Mich. 


Use postpaid card. Circle No 17 
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MICRO-POSITIONER FOR 
ELECTRONIC ASSEMBLIES 





Designed to provide smooth, accurate 
and quick positions in three planes, 
X, Y and Z, a micro positioner can be 
used wherever it is necessary to con- 
trol the movement into position of 
either part or tool during manufacture. 

Three precise micrometer assemblies 
insure a steady measured movement up 
to %”. Both vertical and horizontal 
face plates contain holes for mounting 
tooling, or mounting onto other equip- 
ment. 

Model 200 is especially useful in 
the manufacture of semi-conductors, 









MINIATURE 
PARTS with 
Morris-Omega 


The new Morris-Omega 
“OO” SDDS Cold Header 
forms parts from wire 
down to .012” diameter 
in lengths as short as .016” 
—and at production rates 
as high as 150 per minute! 
The Model “OO” is only 
one of a series of precision 
heading machines, which 
includes a special open die 
type that will head parts 
up to 2%” in length on 
wire sizes from .020” to 


5010 FARMINGTON AVE. ° 


For complete details and prices, write: 


REM SALES INCORPORATED 


SUBSIDIARY OF THE ROBERT E. MORRIS COMPANY 


WEST HARTFORD 7, CONN. 


Use postpaid card. Circle No. 235 
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electronic tubes and other products 
requiring accurate positioning. 

It has a range of .500” in both hori- 
zontal planes and vertical plane. .001” 
micrometers standard. 

Kulicke & Soffa Manufacturing Co., 
1234 Callowhill St., Philadelphia 23, Pa. 


Use postpaid card. Circle No. 18 


DISPENSER FEEDS PRECUT 
WIRES ONE AT A TIME 


Te wien CS 





The wiring of harnesses, control pan- 
els, and electronic assemblies is speeded 
by use of a wire dispenser. Consisting 
of ten high-impact plastic tubes held 
in a rack, wires of any desired length 
can be clipped in the tube for one-at- 
a-time withdrawal. 

The racks save handling time by 
using the same container from cutter 
to storeroom to bench. Bench space is 
saved by using vertical space for stack- 
ing and permitting high density station 
loading. 

The wire dispensers can be used with 
any production assembly bench. 

Products For Industry, Inc., 1704 
Summer St., Stamford, Conn. 

Use postpaid card. Circle No. 19 


UNIT PROVIDES STANDARD 
FOR MEASURING TORQUE 


- 


" Tobqu 
(a wlibrator 





A primary standard for measuring 
torque and for calibrating torque de- 
vices is calibrated both oz/in. and 
gm/cm. 

Used to calibrate torque wrenches, 
torque screwdrivers, and other torque 
measuring equipment, the unit also 
checks non-dynamic torque with an 
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UNSHAKEABLE SELF-LOCKING PERFORMANCE IS 
BUILT INTO AN ELASTIC STOP NUT 





Start with a standard hex nut 
and add a metal crown... 


os 





Add “the ring @ of reliability”— 
the easily identified ESNA red nylon locking insert... 





Then roll the crown over smoothly and stake— 
the insert is made an integral part of the Elastic Stop nut 


BUILD FASTENER RELIABILITY INTO YOUR PRODUCT! 


Take an Elastic Stop nut and mount it on one of your prod- 
ucts where vibration is really severe. Shake the daylights 
out of it in the roughest torture test you can devise—or better 
still—send it into the field where it’s subject to regular use 
and abuse. 


Here’s what you'll find: That Elastic Stop nut will stay 
put! The bolt threads are impressed into the nylon locking 
collar with such a perfect fit that internal liquid seepage is 
sealed off. Internal nut and bolt threads are protected 
against corrosion. The nylon insert locking torque is so 
smooth that it never galls or distorts bolt threads; and nylon 
is so wear-resistant that under normal usage you can wrench 


the nut on and off the bolt 50 times or more and the nut 
will still remain tight under vibration! Protect the perform- 
ance and the reputation of your product by guaranteeing 
fastener reliability. Try it yourself and see. Send for free 
test samples. Just tell us the size. Dept. S53-297, Elastic 
Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, New Jersey. 


ELASTIC STOP NUT 


CORPORATION OF AMERICA 


Use postpaid card. Circle No. 236 


February, 1961 
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accuracy of plus or minus 0.2% of in- 
dicated reading in the measuring range 
of 5 to 40.0 oz/in. (20-2800 gm/cm). 


Four tapped mounting holes are pro- 
vided on the front panel to mount spe- 
cial fixtures, such as magnetic clutches 
or special purpose jigs. 

Waters Manufacturing, Inc., Boston 
Post Road, Wayland, Mass. 


Use postpaid card. Circle No. 20 


BENCH WELDER JOINS 
MINIATURE DEVICES 





Bench welder can be used to weld 
small components, and delicate parts of 
thin gauge material such as those found 
in the fields of electronics, miniature 
devices and others. Machine speed can 


be adjusted to operator’s capability. 

A low inertia diaphragm welding 
head, guided by two ball bushings, 
provides accurate electrode alignment 
and minimizes friction. 


The cast aluminum welding head and 
high conductivity bronze lower arm 
mount to a rigid vertical pillar. The 
top and bottom arm assemblies are 
hand-clamped and easily adjusted for 
stroke and operating height. 


Sciaky Brothers, Inc., 4915 W. 67th 
St., Chicago 38, Ill. 


Use postpaid card. Circle Ne. 2! 


DRILL PRESS VISE USED 
FOR LIGHT ASSEMBLY WORK 





A drill press vise is designed for 
light milling, drilling, tapping, grind- 
ing, and assembly work. 

It is provided with mounting lugs for 
convenience in bolting to a machine 
table. The vise has 144” jaw width, and 
opens 144”. It has removable ground 
steel jaw plates 1” deep. 


The No. 120 vise is machined of semi- 








steel grey iron castings, and the adjust- 
ing screw has long bearing in the vise 
body. 

Chicago Tool and Engineering Co., 
8383 South Chicago Ave., Chicago 17, 
Illinois. 

Use postpaid card. Circle No. 22 


VIBRATORY FEEDER ORIENTS 
AND FEEDS MINUTE PARTS 


LOOT ET 





~~ p> mm, . 


A compact vibratory feeder that can 
be held in one hand is engineered 
for automatically orienting and feeding 
minute parts for machining or assembly 
operations. 


The three inch bowl will handle disc 
shaped parts from the smallest diam- 
eter to 4%” and cylindrical shapes with 
length variations up to 5/16”. 

The over-all dimensions of the unit, 


including controls and base plate, are 
3% x 5%”. 


mSitw 





Automation Devices, Inc., 3125 
Brandes, Erie, Pa. 


Use postpaid card. Circle No. 23 


3 STEPS 


TO EXCELLENCE 
IN PW BOARDS 


BENCH WELDER CONTROL 
FOR ELECTRONICS INDUSTRY 








FUNNEL FLANGE 
EYELETS 

Only the United Funnel Flange 
Eyelet contributes that greater 
mechanical strength, improved 
reliability and uniform circuitry 
so necessary for achieving a 
superior PW or Etched Circuit 
Board. Wide range of sizes and 
lengths meet all board needs. 





1» 


AUTOMATIC EYELETING 
MACHINES 


Only United offers such a com- 
plete line of Eyelet Setting 
Machines, backed by more than 
50 years’ experience with pre- 
cision production machinery for 
industry. The United Model G 
Eyeleting Machine feeds eyelets 
automatically, compensates for 
variations in board thicknesses 
for more dependable production. 





ERTING 
MACHINES 


Only from United — a complete 
line of high precision DYNA- 
SERT Component Inserting Ma- 
chines that cut component 
inserting costs up to 80%! 

DYNASERT Machines automati- 
cally feed, trim, bend leads, 
insert components and clinch 
with uniform results. If you in- 
sert only a few hundred com- 
ponents a week DYNASERT 
machines should be considered. 








The&e “*3 Steps to Excellence’? — Funnel 


Flange Eyelets, 
Machine, 
Machines . . 


Automatic Eyeleting 
and Component 
. can provide that vital 


Inserting 


extra margin of dependability and value 


in your PW or Etched Boards. And the 
investment is surprisingly small. Call 


or write for complete details. 
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Use postpaid card. Circle No. 237 
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UNITED SHOE 


MACHINERY CORPORATION 
140 Federal Street, Boston, Mass. * Liberty 2-9100 











A bench welder control for resistance 
welding has been designed primarily 
for the electronic tube industry. The 
compact unit is no bigger than a small 
portable radio. 


Model 10E76E-C is used on very 
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3125 initia Demand genuine Shakeproof® Live Action 
of Shakeproof quality in action! ‘ : 
Lock Washers — never accept a substitute! It just doesn’t 
pay off. As a matter of fact, anything less than Shakeproof quality 
ry may pay you back in dissatisfied customers, lost business, extra 
service time and factory rework. 

Live Action takes the risk out of fastenings. Shakeproof’s 
exclusive 3-way combination of multi-toothed line bite... built-in 
spring reaction that holds harder under stress . . . and bracing strut 
action—rigidly opposes loosening—assures a permanent fastening. 

Test-after-test proves Shakeproof Live Action locking superiority. 
You can prove it, too! Order a Shakeproof Sample Kit—we’ll send 
you a selection of Shakeproof Lock Washers to test as you see fit. 

Don’t pussyfoot. . .make tracks to Shakeproof for the lock washer 
that never compromises your product’s reputation. 

ORDER A SHAKEPROOF SAMPLE KIT... prove 
superior Live Action locking yourself. Includes washer 
test samples and booklet with test data, information 
on all washer sizes and types including custom- 
designed "'Specials'’. Write for yours. 
ince 
rily 
The 
nall SHAKEPROOPF =: rastenins HeEADQuarTerRs” 
. DIVISION OF ILLINOIS TOOL WORKS « St. Charles Road, Elgin, Illinois 
ne in Canada: SHAKEPROOF/FASTEX, Division of Canada Illinois Tools Ltd. 
67 Scarsdale Road, Don Mills, Ontario 
a Copyright Shakeproof, Division of Illinois Tool Works, 1961 
Use postpaid card. Circle Ne. 238 
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Are You Familiar 
With The Different 
Articles We Make? 


You will find us prepared to supply a type of fastener 
that is exactly suited to your specific requirements. 

If you use split rivets, tubular rivets, side-prong rivets, 
eyelets, washers, grommets, snap fasteners, or any 
other similar metal article— 

write for samples and 

prices—today. 





Use postpaid card. Circle No. 239 








small welding machines which can be 
operated within the limits of a 12-amp.,, 
50% duty cycle, thyratron contactor 
with input voltage of 115 or 230 volts, 
50 to 60 cycle only. 

Weld time of 2 cycle, and 1 to 10 
cycles, by tap switch is provided; phase 
shift heat control is adjustable from 
20 to 100%. 

Robotron Corp., 21300 W. 8-Mile Rd., 
Detroit, Mich. 


Use postpaid card. Circle No. 24 


MAGNETIC SOCKET FITS 
MOST POWER TOOLS 


4, 


L 


A magnetic socket, specifically de- 
signed for driving self-drilling, self 
tapping screws, is built of special 
materials to enable it to withstand the 
stress and shock to which sockets are 
subjected when driving this type of 
screw. 

The socket is used in conjunction 
with Apex extensions available in a 
wide range of shank types to fit most 
power tools. 

Apex Machine & Tool Co., 1025 S. 
Patterson Blvd., Dayton 2, Ohio. 

Use postpaid card. Circle No. 25 


TOOL HOLSTER FEATURES 
TAPE HOLDER, KNIFE CLIP 





Featuring an electrical tape holder, 
knife clip, and five tool pockets, the 
Xcelite tool holster is designed to carry 
a variety of wrenches, screwdrivers, 
pliers, and other tools for use in the 
electronic and electrical equipment field. 
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Also featured is a hip-contoured back, 
hot-waxed stitching, brass riveting and 
pliable belt slots 

Xcelite Inc., 1942 Bank St., Oschard 
Park, N.Y. 


Use postpaid card. Circle No. 26 


IMPACT WRENCHES FEATURE 
DETACHABLE TORSION BARS 


Two torque control Impactools fea- 
ture detachable torsion bars to increase 
the speed and accuracy of driving nuts, 
bolts and cap screws to a variety of 
precise torques. 

To change the torque delivered by 
either tool, the operator simply snaps 
on a different pre-set torsion bar. 

Each of the two tools is available 
with heavy and light torsion bars mak- 
ing possible measurable torques from 
6 to 90 ft lbs. 

Ingersoll-Rand Co., 11 Broadway, New 
York 4, N.Y 


Use postpaid card. Circle No. 27 


HERMETIC SEAL ON THIN 
METAL MADE BY WELD UNIT 





A unit, capable of welding stainless, 
monel, and other materials as thin as 
one mill, is currently being used to 
produce a hermetic seal weld between 
athin diaphragm and frame of pressure 
transducers. 


With a proper power supply, the 
welding unit is capable of from 0 to 
0 spots per minute, overlapping for 


February, 1961 


If we don’t stock the plier-type tool you need 


well make it for you 


Using an exclusive cost-saving system of matched components, 
Sargent will design and build the plier-type tool you need for 
production, product installation, or maintenance. Sargent 
‘Specials’ cut, crimp, hold, shape, or perform a dozen other 
operations. 


And Sargent is an experienced hand at making both ‘‘special’”’ 
and standard hand tools. Variations of our compound action or 
standard action pliers are used by major companies all over the 
country. Available completed or with blank jaws and frames, 
you'll find the Sargent system is the answer to the purchase 
of quality special purpose hand tools in both large or small 
quantities at economical prices. 


For additional facts send for Sargent’s Hand Tool Catalog and Case 
History book. Write: Sargent & Company, Hand Tool! Division, 
New Haven 9, Connecticut 


BWSARGENT 


Use postpaid card. Circle No. 240 
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Victor E. Clarke, Vice-President and Chief En- 
gineer at Gables Engineering, Inc., holds tiny 
Bristol Multiple-Spline set screw, one of those 
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used in 22 locations in tape reproducer (right) 
—including six in the vital, synchronous-motor- 
driven capstan assembly. 


Bristol’s Multiple-Spline socket screws 


help make music 


If you've traveled by jet recently, chances 
are that tape-recorded soft music and spe- 
cial announcements greeted you as you 
boarded the plane. 

Chances are good, too, that they were 
played on a Model G-825 Tape Repro- 
ducer, manufactured by Gables Engineer- 
ing, Inc., Coral Gables, Florida and sup- 
plied to the fleets of 20 leading U.S. and 
foreign air carriers. 

‘ Bristol Multiple-Spline socket screws, 
selected for their reliable holding power 
and easy assembly, are used in 22 locations 
in the G-825. “...Our uncompromising 
standards of quality,” says Gables Vice- 
President and Chief Engineer Victor E. 
Clarke, “do not permit even the slightest 
risk of fastenings working loose as a re- 
sult of stress or vibration in flight. Along 
with reliability, the Bristol screws provide 
simplicity of installation which contributes 


Precision socket screws since 


Vii 


Bristol's Hex Socket Screws 


0 VT Ws 


on the jet airlines 


substantially to fast assembly .. .” 

These remarks are typical of the good 
word received from users of Bristol-orig- 
inated Multiple-Spline socket screws. A 
few others: Can be wrenched up tighter 
... holds better under shock and vibration 
... Socket doesn’t round out...can be 
loosened and tightened more times. 

Bristol socket screws, with industry 
standard hex as well as Multiple-Spline 
sockets, come in a complete line from 
No. 0 ASA gauge to 1%”. Set and cap 
screw types, including flat-head and button- 
head types, are available. Order them from 
your authorized Bristol 
Socket Screw Distributor. 
He carries a large selection 
in stock for immediate deliv- 
ery and can help you select 
the right screw for your ap- 
plication. A.0.9 





1913 ...by the makers of famous Bristol Precision Instruments 


Bristol's Multiple- 4 
Spline Socket 
Screws 
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“Made in sizes as small as No. 0 in Alloy Stee’ and Stainless Steel. Cap screws up to 1's” diameter. 


THE BRISTOL COMPAN 


CHAIN & 


OF AMERICAN 


A SUBSIDIARY 





Socket Screw Division 
Waterbury 20, Conn. 
CABLE COMPANY, INC 


Use postpaid card. Circle No. 241 





hermetic seal. Welding pressure can 
be adjusted from a few ounces to 60 
pounds. 

Statham Instruments, Inc., 12401 W. 
Olympic Blvd., Los Angeles 64, Calif. 


Use postpaid card. Circle No. 28 


WASHER-DRYER 
DEGREASES FASTENERS 
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Fast degreasing without solvents is 
possible in a machine which combines 
centrifugal force and a high-pressure 
water curtain to blast grease from small 
metal parts such as screws, bolts and 
stampings. 

Complete degreasing and drying is 
accomplished in as little as two minutes. 

Equipped with a high-torque motor, 
the unit can handle extra heavy loads. 

Leon J. Barrett Co., PO Box 378, 
Worcester, Mass. 

Use postpaid card. Circle No. 29 


SOLDERING MACHINE AIDS 
PIN CONNECTOR ASSEMBLY 





A soldering machine, featuring a 
positive timing control circuit, is a re- 
sistance soldering device for production 
assembly of multi-pin connectors. A 
programming system gives a_ visual 
indication of the connector pin to be 
soldered and the color and number of 
the wire to be soldered to the pin. An 
interlock prevents soldering to any 
other but the selected pin. A footswitch 
advances the program to the next pin 
when soldering is completed. 

The timing circuit assures a uniform 
heating period to each solder joint. 
Once the heating has begun, it will 
continue until the predetermined time 
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has elapsed, even if the operator re- 
leases the gun trigger. 

Virginia Electronics Co., Inc., River 
Rd., and B&O Railroad, Washington 
2. >. <. 


Use postpaid card. Circle No. 30 


AUTOMATIC SPOT WELD GUN 
WORKS FROM ONE SIDE 





& 


&*) 
| 

An are spot weld gun welds from 
one side and is automatic. By pressing 
against the work, the arc starts and 
the electrode is fed automatically. When 
the welding operation is completed the 
gun shuts off and is automatically reset 
and ready for the next weld. 

Capable of welding sheet metal from 
26 ga to 12 ga, the gun weighs two 
pounds complete with its own power 
supply. 

Bren Weld Corp., 5114 Third Ave., 
Brooklyn 20, N.Y. 


Use postpaid card. Circle No. 31 


VIBRATING FEEDER FEATURES 
INSTANT PARTS PICK-U 





sad 


Aid to production and assembly is 
provided by the Burklyn instant pick- 
up feeder. It is as simple as dipping 
a pen in an inkwell. 

This unit consists of a vibrating- 
positioning bowl feeder with funnel 
feed-up; keeping a constant flow of 
screws in proper position for contact 
and instant pickup by a hand or power 
screwdriver. 

It is especially applicable for small 
and miniature-sized screws. 

The feed-up funnel is « siented and 
machined to the specifi. screw and 
srewdriver holder being used. 


Burklyn Company, 3429 Glendale 
Blvd., Los Angeles 39, Calif. 
Use postpaid card. Circle No. 32 
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CURTISS-WRIGHT 


ANNOUNCES 


A NEW LINE OF 
HIGH QUALITY 

PNEUMATICALLY OPERATED 
pweuwarc onus —se om x” HAND TOOLS 


to 1%”. Weight, 4% to 4% as much as com- 
parable electric drills. Easily controlled speed, 
for slow starts without pre-centering. 








Precision designed, pneumatically operated hand tools manufactured 
by the internationally known Grasso Works of Hertogenbosch, Holland, 
are now sold and serviced through the Marquette Division, Curtiss-Wright 
Corporation. Here is the complete selection of economical hand tools that 
combine light weight and rugged construction with high speed and excellent 
balance for fast, comfortable, safe operation and long maintenance-free 
service. For production, maintenance, and general utility work the complete 
line of hammers, drills, sprayers, riveters, rammers, and the all-purpose 
6-in-1 COMBINAIR kit meet every industrial requirement. 


GRINDERS — Small, compact, and power- 
tul with diameters from 34” to 9”. 


HEAVY DUTY HAMMERS — Available with 
round and hex shanks and a wide range of 
fittings for cutting, scaling, chipping, caulk- 
ing, etc. 





COMBINAIR — 6-in-1 all-purpose tool. The 
basic unit, with attachments, can be used 
for drilling, cutting, sanding, buffing, cor- 
ner drilling, and polishing. 





FOR INFORMATION WRITE THE MARQUETTE DIVISION, 
CURTISS-WRIGHT CORPORATION. 


CURTISS ( WRIGHT 


MARQUETTE DIVISION 


1145 Galewood Drive, Cleveland 10, Ohio 
Use postpaid card. Circle No. 242 
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FOR TOMORROW 


Every Tomorrow brings new demands, new 
concepts, new developments, new products to ever- 
growing markets. Designers are daily delivering new ideas 
to production people — each requiring new special 


parts, new component assemblies, new fasteners. 


o/ 
7 


= 
= 
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With every dawn, Elco puts into pro- 
duction some result of a designer’s new idea, 
some satisfaction of a buyer’s requirement, some 
engineer’s solution of a pressing problem. Are any 
of yours among them? Buy Elco 


and You buy the best! 


ION 
D, ILLINOIS 


Use postpaid card. Circle No. 243 
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See Number 45 





See Number 46 





See No. 47 
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For further information on any of the fasteners or methods 


use the handy postpaid card opposite page 74. 


APPLIES SEALANTS BY 
MASS PRODUCTION METHOD 


The selective placement of sealing 
material can be applied in almost any 
position, shape or form on metal 
stampings, plastic parts, nuts and 
nut-washer assemblies, wire forms, 
washers, bolts, screws, rivets, studs, 
clips, ete. 

It can be applied by a newly de- 
veloped mass production method which 
eliminates after-assembly sealing, ef- 
fecting savings in cost and time. 

Automotive Rubber Company, 12550 
Beech Rd., Detroit 39, Mich. 


Use postpaid card. Circle No. 45 


CLAMP LOCKS, UNLOCKS 
BY HALF TURN OF SCREW 


A quick release synchro clamp locks 
and unlocks with the turn of a screw. 

The clamp is fitted with a nylon in- 
sert, the threads of which are cut by 
the screw when the unit is assembled. 

When the shoulder of the component 
stops the clamp in its strongest posi- 
tion, the nylon insert allows the screw 
to turn until the clamp is properly 
seated. 

The resulting tight fit provides a lock 
nut effect and causes the clamp to turn 
with the screw. 

Once the clamp is phased with respect 
to the thread mounting hole, it will 
lock and unlock within a half turn. 

Timber-Top Inc., 38 Brooklyn Ave., 
Freeport, N.Y. 

Use postpaid card. Circle No. 46 


LOCKNUT FEATURES FAST 
RUN DOWN, FIRM GRIP 


Fastener with uniform tension 
throughout an assembly offers the de- 
pendability of lock nuts together with 
easy, spin-on application of the common 
nut. 

The bearing face of both the nut and 
screw has a series of spiral serrations 
on a convex base that take a firm grip, 
when the nut is tightened. 


It can require up to 50% more effort 
to remove a Whiz-Lock nut than is 
needed to apply it. 

MacLean-Fogg Lock Nut Co., 5535 
N, Wolcott Ave., Chicago 40, IIl. 

Use postpaid card. Circle No. 47 


BLIND ALUMINUM RIVETS 
IN VARIETY OF COLORS 


Pop rivets with baked enamel color 
finishes are used in the assembly of 
pre-finished color components in 
aluminum products. Used to install 
moldings in mobile homes, other uses 
and applications include aluminum 
window and door screen frame as- 
semblies and sign work. 

Universal Molding Co., 
California. 

Use postpaid card. Circle No. 48 


Lynwood, 


PASTE COMPOUND REMOVES 
OXIDES FROM STAINLESS 


A paste chemical weld area cleaning 
compound, for economical removal of 
oxide films without pickling, removes 
chromium oxide heat tint from stain- 
less steel. 

Eucleen compound is also effective 
for removal of oxides from copper and 
copper alloys. 

The paste is applied only to the area 
needing it, and will adhere to vertical 
surfaces or the underside of horizontal 
surfaces. 

Eutectic Welding Alloys Corp., 40-40 
172nd St., Flushing 58, N.Y. 

Use postpaid card. Circle No. 49 


LAMINATED PLASTIC HAS 
HIGH TEMP RESISTANCE 


A high-temperature industrial lami- 
nated plastic, Grade AA-HT, with an 
asbestos woven fabric reinforcement 
and a modified phenolic resin binder, 
features temperature resistance, high 
bond strength, good machinability and 
good dimensional stability when ex- 
posed to moisture. 
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NYLON 


Sia 
uShings 


Provide: Insulation & Mech- 


| 


anical protection for Elec- 
trical Wire & Cable, Tubing 


& Hose, Rope & Cable; Bear- 
ing Surface for Moving Parts 





A Bushing to meet 
your requirements 


Finger pressure snaps and 
locks bushing into panels 
of varying thickness up to 4” 

@ Withstands 35 Ib. pushback tests! 


@ Excellent insulator — it’s Nylon 


@ Approved for temperatures of 302°F. 


@ Not affected by oil or grease 


@ Sizes for 1/4" to 2” mounting holes 





@ Various inside diameters 


samptes FREE 


HEYMAN 
MANUFACTURING CO. 


KENILWORTH 11, NEW JERSEY 














Use postpaid card. Circle No. 244 
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It is recommended for continuous ex- 
posure up to 500° F. Laboratory tests 
indicate the material retains 40% of its 
mechanical strength after exposure to 
500° F for 1000 hrs. 

Applications for the laminate will in- 
clude uses in the general field of mis- 
siles; inhibitor tubes; and for the han- 
dling of propellent fuels in space age 
vehicles. 

Synthane Corp., 15 River Rd., Oaks, 
Pennsylvania. 

Use postpaid card. Circle No. 50 


COLOR-CODED WIRE TIES 
MADE FROM PLASTIC 


A line of plastic wire ties and cable 
clamps combine strength, durability 
and ease of application in bundling 
groups of wire and similar harness 
applications. 

The ties are easily removed to speed 
repair, or to add more wires without 
disturbing the tie or the group of wires. 

Nylogrip wire ties are chemically 
inert and heat resistant. Breaking 
points range from 45 to 95 lbs. They are 
available in red, blue, and yellow, for 
color coding. 

Lightweight chemically resistant 
cable clamps combine toughness and 
shock resistance. They are effective at 
a temperature range of minus 60° F 
to plus 300° F. 

Nylogrip Products, 570 Pleasant St., 
Watertown 72, Mass. 

Use postpaid card. Circle No. 5! 


WIDE SELECTION OF PLATED 
FASTENERS IS OFFERED 





A new line of Stanscrew plated 
fasteners includes hex cap screws, hex 
& hex screws, carriage bolts, lag screws 
and hex nuts. 

The broad selection includes more 
than 250 different types and sizes and 
is particularly suitable for applica- 





tions requiring extra corrosion re- 
sistance. 

Standard Screw Co., 2701 Washington 
Blvd., Bellwood, II. 


Use postpaid card. Cirele No. 52 


BALL BEARING SCREW LIMITS 
TRAVEL AT BOTH ENDS 





A line of ball bearing screws permits 
limiting the travel of the nut at pre- 
determined positions with continuing 
rotation of the screw. This freewheeling 
action is accomplished by providing a 
stop in the screw at each end of the 
desired nut travel. 

With the exception of the stops and 
freewheeling device, the units are the 
same as conventional ball bearing 
screws and nuts. Also, high load-carry- 
ing capacities of the units are the same 
as conventional screws of the same size. 

Used for a wide variety of actuation 
applications, possible uses include ac- 
curately positioning machine tables and 
press dies, and precisely controlling 
the speed of various devices. 

Saginaw Steering Gear Division, 
General Motors Corp., 3900 Holland 
Rd., Saginaw, Mich. 


Use postpaid card. Circle No. 53 


WIDE SIZE RANGE OFFERED IN 
POINTED SOCKET SCREWS 





SPLINE HEAD 


KNURLED POINT 


Socket set screws with knurled points 
are available in any size and quantity; 
and spline head set screws in sizes 
from No. 4 to 34” can be supplied on 
minimum orders of 5000 or more in 
one size. 

Safety Socket Screw Co., 6501 N. 
Avondale Ave., Chicago 31, II. 

Use postpaid card. Circle No. 54 


UNIFORM ADHESIVE FOR 
ELECTRONIC ASSEMBLY 


Manufacturers of speaker coils, 
laminated circuits, multiple contact 
assemblies and other components in 
which phenolic-impregnated fabric or 
electrical board must be adhered to 
metal can expect improvements in 
uniformity from use of an adhesive 
for plastics, glass and other rigid, non- 
porous materials. 
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How can you ure SPRING-LOCK? 
THE FASTENER WITH USES UNLIMITED 





As a standard removable 


fastener or a blind rivet 


A quarter-turn locks, un- 
locks. Load-carrying steel 
arms lock securely, don’t 
loosen under vibration. 
One-piece (no receptacle) 
simplifies blind fastening. 


As a roller axle 


Now used on range draw- 
ers, kitchen cabinets, file 
cabinets, desks. Cuts in- 
stallation costs, saves 
time. Designed to suit. 
Available with or without 
roller. 


As cup hooks 


High-strength polysty- 
rene or chrome-plated die 
cast zinc. Inexpensive, 
sturdy and good-looking. 
Simply and quickly in- 
stalled with a twist of the 
wrist. 





What is your application for 


SPRING-LOCK? 





Da Send us your application in- 
quiries. Our engineers will 
answer you specifically and 
promptly. Or, write today for the 
Simmons Catalog. SPRING-LOCK 
samples are available upon 





As a cabinet door strike As a plastic shelf support 


... With the heart of steel 
for extra strength. Mil- 
lions now used by all 


Millions in use on kitchen 
cabinets, automatic dish- 
washers, etc. Standard 
strikes available from 





ak os major refrigerator man- request. 
sp - gone sg ufacturers.Complete flex- 
a a oo ibility of head design. | 
quirements. : 
S £ hy A © a | Ss FASTENER CORPORATION 
1796 North Broadway, Albany 1, New York 
QUICK-LOCK ° SPRING -LOCK . ROTO-LOCK LINK-LOCK ° DUAL -LOCK 


Use postpaid card. Circle No. 245 
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The adhesive will bond effectively 
at ordinary room temperature, but 
thermosetting reaction at 250° F pro- 
vides maximum film strength. 

It is quick drying and when cured, 
has good heat resistance. It has a 
solids content of 28%, and can also be 
used as a conductive coating medium 
by adding conductive powders. 

B. B. Chemical Co., 784 Memorial Dr., 
Cambridge, Mass. 


Use postpaid ecard. Circle No. 55 


CONNECTOR DESIGNED FOR 
SOLDERLESS INSTALLATION 





Typical of new devices designed for 
solderless installation are MS type 
connectors employing removable pins 
and sockets. Various standard con- 
figurations of basic connectors, pins 
and sockets, are available to accommo- 
date wire gauges No. 8 through No. 22 





and also coaxial cables. Custom made 
arrangements of various pins and 
sockets are available also, upon request. 

Featuring removable precision 
centering hardware, the connectors 
have identical interchangeable plastic 
connector body halves for perfect 
alignment and mating. 

Tools for inserting and removing pins 
and for attaching pins and sockets to 
wire are available. 

Hughes Aircraft Co., Industrial Sys- 
tems Division, P.O. Box 90904 Airport 
Station, Los Angeles 45, Calif. 


Use postpaid card. Circle No. 56 


CLAMPS TUBES AT RIGHT 
ANGLES IN ONE OPERATION 


A simple fastening device is capable 
of holding two pipes or tubes of dif- 
ferent diameters firmly together at 
right angles. It adjusts to the pipe 
diameter in any given application, such 
as a TV receiver antenna, pipe hanger, 
or light temporary or permanent pipe 
structure. 

The new clamp requires only one 
manual adjustment to grasp two tubes 
or pipes of different diameters and 
giip both tightly together at right 
angles. 

Other tube clamp applications in- 
clude: temporary plumbing, light scaf- 
folding, experimental fixtures, tempo- 
rary hand rails, area partitions, 
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shown with 
spring steel 


SECURITY LOCKNUT CORPORATION 


would you suggest? 








THE FINEST QUALITY IN A LOCKNUT 
MAKES A FINE PRODUCT FINER! 


The Security Locknut is the finest thing in fasteners—a high 
quality product that can be a selling point on your equipment. 


= 


O 


Seecrity Lock Nut 


retainer removed 


NORTH AVENUE AT i5th AVENUE, MELROSE PARK, ILL. § 
Here is a drawing of our product. What self-locking fastener 


e its finish adds to the appearance of any 
product—nothing to catch, tear or scratch. 


@ The nut is milled from the bar up to 2 in. In 
larger size they are hot forged. Plain or 
plated finishes can be furnished. 


e The Locking Ring is made from 
the finest spring steel obtainable. 


e Security Locknuts are made in a 
size range of %" to 4”. 


The Security Locknut is a combination 
of a standard nut and the finest spring 
steel retainer. Security Locknuts require 
no bolt tension. They are self-locking 
ond will stay in any position on the 
bolt. Nut and retainer act as a unit. The 
nut carries the load. The insert does the 
locking. It is installed like any ordinary 
nut with an ordinary wrench and it can 
be removed and replaced any number 
of times without losing its locking effect. 


SEND THE COUPON 
FOR MORE DETAILS. 


THE NUT YOU CAN’T SHAKE LOOSE 


HOW IT WORKS! 


Made of the finest spring steel 
available, the high-tension spring 














Company Name__ - - —— 8 steel Locking Insert is elliptical 
in shape and is a permanent part 
Address___ — ———— of the Locknut. As the nut is 
be a - aad ps the De 
steel is forced into round an 
Town _____ State__________ § grips the bolt with terrifie ten- 
Signed a a 
Use postpaid card. Circle No. 246 
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electrical ground connections, display 
racks, bicycle accessories, 

Hunter Spring Co., 1 Spring Ave., 
Lansdale, Pa. 


Use postpaid card. Circle No. 57 


MAGNET MATERIAL EASY TO 
SHAPE OR MACHINE 





A low cost permanent magnet mate- 
rial handles like rubber but has the 
holding power of a conventional mag- 
net. It is proving useful for many types 
of toys and novelties, as well as for 
holding or attaching displays to metal 
surfaces. 

Unlike a conventional magnet, the 
material is neither hard nor brittle, but 
may be easily cut, shaped or machined. 
It can be riveted in place without 
chipping. 

Leyman Corporation, 5178 Crook- 
shank Rd., Cincinnati 38, Ohio 

Use postpaid card. Cirele No. 58 


SENT 
UPON REQUEST 
Formulas : 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 





fasteners. 
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Assembly and Fastener Engineering 
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-UP.. E: 
@ THIS PORTABLE WESTERN RANCH TYPE FIRE- @ BY USING THESE DRAWINGS & DETAILS ATH 
SIDE BENCH IS A COMPANION PIECE TO LAST MONTH'S MATCHING PIECE CAN BE MADE FOR USE AS A COFFEE 
FIRE-LOG RACK PROJECT NO.2. WITH THESE TWO RUG- TABLE,OR COMBINATION BENCH-TABLE. 
GED PIECES, WINTER EVENINGS CAN BE DELIGHTFULLY @ PROJECTS ARE ASSEMBLED WITH*ROCKFORD" WOO! 
SPENT IN FRONT OF THE FIREPLACE WITH A CHEERY SCREWS, EXPOSED SLOTTED OR PHILLIPS HEADS. IF ALTE 
FIRE RADIATING PEACE.CONTENTMENT & JOY TOALL. NATE WOOD PEG EFFECT IS USED FLAT HEAD W.S.SHOULD 
@ STYLE & SPECIFICATIONS ARE SIMILAR TO PROJECT COUNTERSUNK AND WOOD PEGS INSERTED AS PER DET! 
NO.2. BENCH IS SHOWN 4'0" LONG WHICH CAN BE *"X-X" SHOWN ABOVE. 
CHANGED TO SHORTER SIZE IF IT 1S MORE PRACTICAL @ HOPE YOU ALL WILLENJOY THIS HERE WESTERN ST’ 
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* HERE THERE AND EVERYWHERE with “ROCKFORD” Screws and Bolts * 





QUALITY 


Bel-Air Flush Louver Door 
in Half and Full Louver Styles 


ROTO-OPERATED louvers are 


full framed in all-aluminum and 


Sill and Jambs. 


Manufactured by: 


322 S. Date Ave. 
ALHAMBRA, CALIFORNIA 


BEL-AIR DOOR COMPANY 


FULLY WEATHER STRIPPED head 





BEL-AIR DOOR COMPANY, INC. 




















Manufactured by: 


ROCK HILL BODY COMPANY 
ROCK HILL, SOUTH CAROLINA 








SINCE 1915 = 















* HERE THERE AND EVERYWHERE with “ROCKFORD” Screws and Bolts * 





COMMUNITY FEDERAL SAVINGS & LOAN 
ABOVE INSTALLATION BY: 
WADE MANUFACTURING CORPORATION 


Manufacturers of Bank, Store & Office Fixtures 


CHARLOTTE, N.C. 















WICHITA, KANSAS 
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MILLER ALUMINUM SLIDING GLASS DOORS SS ORIGINAL DEV 


with Full Grip Hardware. 
M Uy, FEBRUARY 
SLIDING GLASS DOOR CoO., INC. 


3216 - RSP VALHALLA DRIVE HA MSU Bd ee os, Soe Tee 
BURBANK, CALIFORNIA SCREW PRODUCTS CO., SA. 


2501 9TH ST. ROCKFORD, ILL. 
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MINIATURE STAKE NUTS 
SAVE WEIGHT AND SPACE 


¢ ~ 


Floating and non-floating stake nuts 


save up to 33% hardware weight and 
make possible space savings in staking 
operations. 





Minimum thickness requirements for 
the floating and non-floating nuts are 
040” and .030” respectively. 

The push-out torque and thread lock- 
ing features each exceed all the re- 
quirements of MIL-N-25027, according 
to the manufacturer. 

Kaylock Division, Kaynar Mfg. Co., 
Inc., Box 2001 Terminal Annex, Los 
Angeles 54, Calif. 


Use postpaid card. Circle No. 59 


GASKET HAS BLOW-OUT 
PROOF FEATURE 





A high pressure series of standard 
ASA flange gaskets can be used with 
most types of flanges. 

The design conforms to ASA gasket 
standards, 16.5 Appendix ©. 

The 6400 series Gask-O-Seal features 
a blow out proof design which permits 
metal-to-metal contact of all faying 
surfaces. 

UL approved, the seals are recom- 
mended for temperatures from minus 
65° to plus 275° F. 

Parker Seal Co., 10567 
Blvd., Culver City, Calif. 


Use postpaid card. Circle No. 60 


Jefferson 


COUPLING HAS MINIMUM 
LEAKAGE ON DISCONNECT 





A quick-connect coupling meets the 
needs for a minimum leakage on dis- 
connect and minimum air entrapment 
on connect. 

Series 17 Trigger Lock, while meeting 


February, 1961 
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Industrial Sockets 





BUILT EXTRA TOUGH... 
to take a beating 


Just ask a SNAP-ON sales engineer about companies that have cut 
socket breakage and increased output by switching to SNAP-ON. 
These built-to-take-it industrial sockets have the extra heft, ac- 
curate dimension and special steel toughness to stand up to day- 
in, day-out production and maintenance work. Result: more work 
hours per socket — far less downtime due to socket failure. 


Wide range to fit your needs! 


SNAP- = sockets are built in a wide range of sizes in 14-in., 3¢-in., 

14-in., 34-in., 1-in., 1144-in., 214-in. and 314-in. square drive. Socket 
varieties include standard lengths, bolt clearance lengths, thin- 
wall types, magnetic sockets; special shapes for self-tapping screws 
and tapered hex nuts; semi-flexockets and full flexockets; plus a 
full range of extensions and handles. 

Talk sockets with your SNAP-ON man. He’s a tool specialist 
who can offer competent advice on what’s best for you in SNAP- 
ON’s complete range of industrial sockets. Be sure to specify if 
sockets are for hand use or for power nut running or for power 
impact use. SNAP-ON makes different sockets for all these uses. 


Service as near as your phone! 


SNAP-ON industrial wrenches and mechanic tools are quickly 
available from stock warehoused at regional industrial and branch 
sales offices. You get fast action on regular or emergency needs. 
Write now for new 180-page industrial catalog. 


4 FOR ALL INDUSTRY 


8033-B 28th AVENUE KENOSHA, WISCONSIN 
Use postpaid card. Circle No. 248 
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HOW 
IS IT 
FASTENED ? 


WITH 
RIVNUTS! 








Fine metal furniture made by Chromcraft Corporation, St.Louis, 
Missouri, is fastened quickly and rigidly with Rivnuts. In 
making a quality product, Chromcraft feels it is essential to 
use heavy gage tubing, joined with concealed fasteners such 
as Rivnuts. In addition to improving product quality, the 
use of Rivnuts reduces assembly costs... streamlines design, 
purchasing, and handling operations for this manufacturer. 
If you’d like recommendations on improving your fastening, 
please send a print of your part. Write for new data booklet 
which describes principle, typical applications of Rivnuts, 
lists size and tool data. For tree copy 
write Dept. AE-2, B. F. Goodrich 
Aviation Products, a division of The 


B.F.Goodrich Company, Akron, Ohio. 


Use postpaid card. Circle No. 249 


B.EGoodrich 





RIVNUTS 





these needs, is smaller in size, lighter 
in weight. 

Exhibiting a high reliability over a 
broad temperature range, it has a 
faster automatic push-pull action for 
coupling and uncoupling. 

Jack & Heintz, Incorporated, P.O. 
Box 6719, Cleveland 1, Ohio. 


Use postpaid card. Circle No. 6/ 


CONDUIT PIPE HANGER 
CUTS INSTALLATION COSTS 


GLLE LLL 
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A hanger for banks of electrical 
conduit and pipe is designed to cut 
costs sharply and offer improved con- 
struction features. 

Features include one piece clamps, 
immediate and automatic alignment, 
interchangeability of pipes within the 
bank without moving adjacent pipes, 
and a wide variety of clamp sizes. 

The same clamp fits both iron and 
other pipes. 

Stamperhanger Company, 1634 Tele- 
graph Ave., Oakland 12, Calif. 


Use postpaid card. Circle No. 62 


LIGHT DUTY CONTAINER 
LATCH IS ADJUSTABLE 


- ig yr : 
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A light duty, adjustable container 
latch is designed for use on reusable 
shipping containers, transit cases and 
component assemblies. 


The 51L latch has an adjustable 
drawhook which stows flat within the 
handle when the latch is fully open. 
The adjustment is made by rotating 
the hook section. The range of adjust- 
ment is .30” in vernier increments of 
approximately .020” per turn. 

Special, overcenter toggle geometry 
prevents latch from springing open due 
to movement, which may be caused by 
shock, vibration or misalignment. 

Camloc Fastener Corp., Dept. 2A, 14 
Spring Valley Rd., Paramus, N.J. 

Use postpaid card. Circle No. 63 
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CABINET HANDLES DESIGNED 
FOR ELECTRONIC CABINETS 


/ 
al 
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A lever and a tee style cabinet handle 
has been designed to conform with 
modern office equipment. 

Used for many types of metal en- 
closures, it is especially designed for 
cabinet doors, machinery housings and 
electronic data-processing machines. 

American Hardware Corp., Corbin 
Cabinet Lock Division, 100 Washington 
St., New Britain, Conn. 


Use postpaid card. Circle No. 64 


TUBE SEAL CONFORMS TO 
SURFACE UNDER PRESSURE 





A leakproof seal for flared tube ends 
and fittings eliminates critical sealing 
surfaces on connections vulnerable to 
leakage under pneumatic or fluid 
pressure. 

Its applications extend to industrial 
as well as military installations. 

The seals are manufactured in copper, 
soft nickel, or aluminum. When maxi- 
mum pressure on connection has been 
reached, the seal conforms to the sur- 
face of the fitting. It fills nicks and 
crevices through which leakage might 
occur, and provides effective sealing. 

Del Manufacturing Co., 1584 E. 20th 
St., Los Angeles 11, Calif. 


Use postpaid card. Circle No. 65 


SPRING LOCK WASHER 
HAS WIDE BEARING 





Especially suitable for use on wood 
or materials subject to shrinkage, spring 
lock washer can be used in place of 
flat washer. It automatically compen- 


February, 1961 
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seconds 
to remove this panel 
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to remove this panel 











Designed 
[fi ? To SAVE 
“Ve. | =) YOU Time 


~ 


CAMLOC 
’4-TURN FASTENERS 


The odds are in your favor by 512-to-1 when you design-in Camloc 
4 -turn fasteners. By actual test, you save that much time—compared 
to screws—in removal and replacement of these panels. What’s more, 
there are no loose parts — Camloc fasteners are “captive” in the 
mating panels. By all odds, Camloc 4-turn fasteners cost you less to 
use, Save you time, save you effort in fabrication and service. Millions 
of fasteners in use today are proof of their outstanding, money-saving 
qualities. Write today for Catalog. 


SOME TYPICAL APPLICATIONS 
Aircraft Panels ¢ Electronic Sub-assemblies ¢ Railroad Cars 
Heavy Machinery « Lighting Fixtures ¢ Missiles ¢ Automo- 
tive Equipment ¢« Television Studio Equipment ¢ Transit 
Cases © Business Machines ¢ Consoles © Collapsible Units 


“Specialists in Fasteners <> 


m LO C for Industry’ 
Se a | aan 


CAMLOC FASTENER CORPORATION 
14 SPRING VALLEY RD., PARAMUS, N.J. 
LOS ANGELES, CALIF. + FT. WORTH, TEXAS 








Use postpaid card. Circle No. 250 
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ALLMETAL 
Stainless Steel 
FASTENERS 


FOR ROCKET-FAST 
SHIPMENT 


AN @ MS @ COMMERCIAL SPECIFICATIONS 


The story behind ALLMETAL LEADERSHIP 


No long countdowns here. Allmetal stainless fas- 
teners are stockpiled in advance — ready to go on 
your order. Over 30 years’ experience at your 
command — prompt service, quality production. 
THOUSANDS OF TYPES OF STAINLESS FASTEN- 
ERS IN STOCK. Our reputation for immediate 
shipment is made possible by huge inventories 
of standard fasteners. 

HARD-TO-GET FASTENERS STOCKED FOR DELIV- 
ERY. Many stainless fasteners considered non- 
standard throughout the industry are carried in 
Allmetal’s stock for immediate shipment. 
UNMATCHED KNOW-HOW FOR “SPECIALS.” 
Special fasteners and parts fabricated to your 
exact requirements on extremely short notice — 
in all metals. 

Write, on your letterhead, for our comprehen- 


sive 132-page illustrated catalog of “world’s 
largest stock of stainless steel fasteners”. 


MANUFACTURERS OF STAINLESS STEEL FASTENERS SINCE 1929 
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SCREW PRODUCTS CoO., INC. 


GARDEN CITY, N.Y. PI 1-1200 821 STEWART AVE., GARDEN CITY, Lt, N.Y. 
NEW YORK, N.Y. FI 3-5800 MIDWEST SALES OFFICE 

NEWARK, N.J. MA 3-1117 6424 West Belmont Ave., Chicago 34, Il. 
BOSTON, MASS. LA 3-6119 WEST COAST OFFICE & WAREHOUSE 
CHICAGO, ILL. AV 2-3232 5822 West Washington Blvd., Culver City, Calif. 
CULVER CITY, CAL. WE 3-9595 





Use postpaid card. Circle No. 251 
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sates for wear and developed looseness 
in the assembly. Flat bearing permits 
its use for wide clearance holes. 

Eaton Manufacturing Co., Reliance 
Division, 602 Charles Ave., Massillon, 
Ohio. 


Use postpaid card. Circle No. 66 


COUNTER-BALANCE SUPPORT 
ALLOWS 90° LID OPENING 





ae 


A counter-balancing lid support will 
allow a full 90° opening of the lid. A 
front mounted tension screw provides 
ease of adjustment. It is mounted on 
the surface, requires no mortising, and 
assures free access to the cabinet. 

The support is manufactured to meet 
the demand of any lid weight; light, 
medium or heavy. Three tension springs 
are available. 

National Lock Co., 1902 
Rockford, Illinois. 


Use postpaid card. Circle No. 67 


7th St., 


CLAMP HAS WIDE VARIETY 
OF OEM APPLICATIONS 








Designed and produced to meet fast- 
assembly hose connection specification 
requirements of automotive, farm 
equipment, machine tool, appliance and 
other original equipment manufac- 
turers, the Wittek auto clamp is avail- 
able in various band shapes and sizes. 

Made from cold-rolled strip steel, 
plated for corrosion resistance, they are 
a solid flat band % wide, of proper 
gauge to provide strength, flexibility, 
and a leakproof seal 

Wittek Manufacturing Co., 4305 W. 
24th Place, Chicago 23, IIl. 


Use postpaid card. Circle No. 68 
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TERMINAL STRIP CONNECTOR 
FOR HARNESS ASSEMBLIES 





A quick connector makes connections 
to an entire row of studs in a terminal 
strip in a single operation. The assembly 
can be used either as a permanent 
connector, or as a tool for use with 
production circuit checking. The unit 
is easily attached to test harnesses and 
cables. 

Stock sizes, with terminals to fit No. 
6 to No. 10 studs, are made with 4 to 
16 terminals. They fit most AN and 
other type terminal strips. 

Autotron Incorporated, 
2278, Santa Monica, Calif. 


Use postpaid card. Circle No. 69 


P.O. Box 


CLIP HOLDS COMPONENTS 
AGAINST SHOCK, VIBRATION 





A no-twist clip is designed specif- 
ically for use in cases where a single 
attachment point is required. Integral 
projections on the bottom of the clip 
eliminate twisting 

The Atlee no-twist clip meets all the 
requirements of holding components 
against shock and vibration. Their hold- 
ing power increases as shock and vibra- 
tion increase. 

Atlee Corporation, Atlas Division, 47 
Prospect St., Woburn, Mass. 


Use postpaid card. Circle No. 70 


EPOXY ADHESIVE BONDS 
METALS IN SIXTY SECONDS 
A rapid curing formulated epoxy ad- 
hesive will cure in 60 seconds at room 
temperature and can be accelerated 
to 45 seconds with the use of infra-red 
lamps. The resin-hardener adhesive 
system is ideal for automatic meter- 
mixing-dispensing units in rapid pro- 
duction line work. Applications include 
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PALNUT LOCK NUTS 
and FASTENERS 


Cost Little--Assemble Fast--Hold Tight! 


PALNUT |PUSHNUT{ PALNUT 
LOCK NUTS FASTENERS Self-Threading Nuts 
fos for ELC 
threaded members 






unthreaded members their own threads 








Many types and sizes to slash fastening costs 
on sheet metal assemblies--mechanical and electrical 
equipment--components--parts--ornaments, etc. 


SEND FOR CATALOGS AND BULLETINS 
showing all types of PALNUT Lock 
Nuts and Fasteners, plus typical 
applications and full specifications. 
Describe your application for recom- 
mendation and free samples. Or 
have a PALNUT fastening engineer 
call. 
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THE PALNUT COMPANY 
DIVISION OF UNITED-CARR FASTENER CORPORATION 
79 Glen Road, Mountainside, N. J. 
Canada: P. L. Robertson Mfg. Co., Ltd., Milton, Ont. 


and FASTENERS 
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LOCK NUTS 








Use postpaid card. Circle No. 252 
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CHECK WITH Chandler 
FOR PRECISION FASTENERS 


Precise chemical, metallurgical and dimensional con- 
trols embodied in every Chandler fastener are your 
assurance of high quality fasteners to meet critical 
performance requirements. Chandler employs ad- 
vanced production techniques . . . tests for tensile, 
yield, creep and stress rupture to meet military and 
industrial standards . . . produces the finest cold- 
headed cap screws and bolts from high carbon, alloy, 
super alloy and stainless steels economically, efficiently 
and on-schedule! 


Check with Chandler today 
or write for Chandler catalog. 


chandier 


products corporation 
1549 Chardon Road e¢ Cleveland 17, Ohio 
Use postpaid card. Circle No. 253 














bonding metal to metal, plastic to 
metal, plastic to plastic or any other 
porous or non-porous surfaces. 

Allaco Products, 238 Main St., Cam- 
bridge 42, Massachusetts. 


Use postpaid card. Circle No. 7! 


FEED THROUGH TERMINALS 
WITHSTAND HEAVIER WIRING 
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Two new feed-through terminals and 
two standoff terminals are designed to 
withstand heavier wiring in production 
and prototype work. 

Number 1040 is a single turreted 
stand-off terminal. 1041 is a feed- 
through terminal with a single turret 
at each end. 1€42 is a feed-through 
terminal, double-turreted at one end, 
and single-turreted at the other. 1043 
is a double-turreted feed-through 
terminal at both ends. 

All four terminals have shank di- 
ameters or .090”. Terminals are brass 
per QQ-B-626a, and finished in .003” 
silver plate plus water dip lacquer. 

Cambridge Thermionic Corp., 
Concord Ave., Cambridge 38, Mass. 

Use postpaid card. Circle No. 72 
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SEALING COMPOUND IS 
CUSTOM PACKAGED 


Anti-seize sealing compound is avail- 
able for regular or private labels in 
small containers especially designed to 
accompany products for assembly of 
threaded fittings and gaskets. 

Led-Plate is corrosion resistant and 
recommended for thread temperatures 
from minus 350° F to plus 2987° F. 

Armite Laboratories, 6609 Broad St., 
Los Angeles 1, Calif. 


Use postpaid card. Circle No. 73 


TOGGLE PADS PERMIT 
FASTER SET-UPS 





Toggle pads 
alignment holding principle that results 
in faster more accurate set-ups. 


incorporate a true- 


The holding principle keeps nut oscil- 
lation from disturbing pad _ location, 
eliminating the need to correct and 
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adjust the off center discrepancies com- 
mon to conventional type pads. 

The pads true up all clamping on 
irregular and angular surfaces with 
maximum accuracy. True-center hold- 
ing is constant at all points of oscilla- 
tion, within 10° each side of 0° in all 
directions. 

Jergens Tool Specialty Co., 712 E. 
163rd St., Cleveland 10, Ohio 


Use postpaid card. Circle No. 74 


PLASTIC CAPS PROTECT 
ELECTRONIC CONNECTORS 





All-around protection for miniature, 
rectangular, electronic connectors dur- 
ing manufacture, shipment and storage 
and while in service, is provided by 
plastic protectors 

The close-fitting vinyl caps, in addi- 
tion to protection from impact damage, 
keep out moisture, dust and contamina- 
tion. High dielectric strength of vinyl 
assures insulation against shorting out 
and the possibility of electrical shock. 

Plastics Department, S. S. White 
Industrial Division, 10 E. 40th St., New 
York 16, N.Y. 


Use postpaid card. Circle No. 75 


INTERNAL WRENCHING BOLTS 
HAVE HI TEMP APPLICATIONS 





A line of internal wrenching bolts 


for temperature applications up to 
1800° F are stocked for shipment in 
most popular thread sizes and lengths. 
They are made with high tempera- 
ture material AMS 5735, and have a 
tensile strength of 130,000 psi minimum. 
Heads can be supplied with drilled 
holes for lockwire installations. 
Mercury Air Parts Co. Inc., 9310 W. 
Jefferson Blvd., Culver City, Calif. 
Use postpaid card. Circle No. 76 


INDUSTRIAL SEALANT 
APPLIED BY KNIFE OR GUN 


A polyurethane sealant for a wide 
variety of industrial uses is a soft, high 
modulus composition which is easily 
applied with either a calking gun or 
a knife. It comes in a single package, 
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Annular Thread Action 


ogee eee 


As nail is driven, sharp, deep, 
clean, well formed annular 
threads lock with wood 
fibers which wedge into deep 
grooves between thread 
crests. Holding power can 
increase as wood seasons. 
Best for soft and medium 
woods. 


Spiral Thread Action 





Spiral thread has sharp 
crests, deep roots, correct 
lead angle. Turning as it is 
driven, nail cuts thread with 
minimum wood fiber disturb- 
ance. Resists tendency to 
loosen of back out. Best 
suited for hard woods. 
Usually in end grain. 


Fastening Advances ean Yours With... 
-POWASERT’ 


Use postpaid card. Circle No. 254 








Why Does 


UNITED 
Put So 
Much 


WAST aaa 
Into Such 
a Small Item 
as a Nail 
? 


Appropriate question. Especially since nails are 
often considered ‘“‘just another’”’ way of fastening. 


Here’s the answer. United designs POWASERT® 
Machine Quality Nails to do a specific fastening 
job for a specific job application. Nails include 
specialty, pallet, common, box and sinker. 


POWASERT Machine Quality Nails are designed to 
run smoothly and efficiently in automatic nailing 
machines; without jamming and without damag- 
ing or marring the surfaces being joined. 

What’s more, POWASERT Machine Quality Nails 
provide the head (8 types), the shank (4 types), 
the point (4 types), the metal (8 types), and the 
finishes (10 types) to assure the Ge joint possible 
in assembled products. 


The result of this penchant for nailing perform- 

ance? Maximum holding power in applications 
ranging from furniture to sheet steel, from plank 
roofing to truss plates — with dozens of ‘wood- 
be’’ uses in between. 


Why don’t you investigate POWASERT Machine 
Quality Nails for your fastening operations? They 
are designed for machine operation, and when 
used in combination with POWASERT Automatic 
Nailing Equipment, they’ll put you dollars and 
hours ahead. 


A United expert in ‘‘nailology’’ will demonstrate 
new ways you can use nails and automatic nailing 
equipment now — and in the future. Also, you'll 
want a copy of the POWASERT Nail brochure. 
Call or write: United Shoe Machinery Corp., 
140 Federal Street, Boston, Mass. 











































Look at this Size Range 
of Semi-Tubular Rivets... 


Ha the way to Lower coat 


MINIATURIZED 


040 body dia., 
4" 


LENGTHS up to 3%”, 








BODY DIAMETERS 
up to 76 
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Miniaturized components and also large complete assemblies 
can now have all the money-saving advantages of using single 
and multiple automatic riveting. This is due to the wider 
size range of semi-tubular rivets now available and which 
can be used in conjunction with motor and pneumatic driven 
automatic riveting machines. 

Today, there is hardly a fastening problem, involving even 
fragile materials, that does not warrant consideration of low- 
cost semi-tubular rivet setting. 

Our Factory Riveting Specialists are ready to help you 


obtain the REAL COST FACTS on your own specific fastening 
problem. There is no obligation. 





FOR YOUR FILES 

Chicago Rivet Catalog describes 1388 standard tubular 
and split rivets and 25 single and multiple automatic 
rivet setters. 





AIR-POWERED RIVETING 


contains description and specifications of 8 single, multiple 
riveters— also rivet setters designed for automated operation. 


i_fucuye Kiwet & MACHINE CO.— 


946 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) 
Branch Factory: Tyrone, Pa. 
Use postpaid card. Circle No. 255 
























requires no field mixing or curing 
accelerators, and does not shrink on 
aging. 

Sealant will withstand significant 
changes in temperature within the 
range of minus 75° C to plus 150° C. 

E. I. duPont deNemours & Co., 
Wilmington 98, Del. 


Use postpaid card. Circle No. 77 


PANEL RECEPTACLE GIVES 
POSITIVE POWER CONNECTION 





; 


Receptacle with mating plug has been 
designed for rapid assembly into any 
electrical panel and affords a fast, 
positive means for connecting and dis- 
connecting wires. 

Model WA-014, can be panel 
mounted in seconds without special 
tools. It is knurled to prevent rotation 
when pressed into a panel or insulat- 
ing strip and is further locked into 
position with a speed nut pushed on 
from the rear. 

A threaded stud is provided for 
fastening to the power source terminal 
lug. 

The receptacle, with its insulated 
mating plug, provides a rapid method 
for connecting and disconnecting wire 
in sizes from No. 10 to 18. 

Cam-Lock Division, Empire Products, 
Inc., P.O. Box 98, Cincinnati 36, Ohio. 

Use postpaid card. Circle No. 78 


SELF-LOCKING SWAGE NUT 
CUTS FASTENING WEIGHT 


A high-strength self-locking swage 
nut, averaging only one-half the weight 
of similar type fasteners, has a posi- 
tive lock to prevent mating bolts from 
loosening under vibration. 

Spring action of the three-sided lock- 
ing collar reduces thread diameter and 
holds the bolt securely wherever 
wrenching stops. 

It carries assembly screw loads to 
160,000 psi tensile strength. 

Self-locking swage nuts are made of 
alloy steel and heat treated. They are 
available, cadmium plated, in sizes No. 
2 through %” diameter, for various 
sheet thicknesses from .020 and up. 

A. Roesler, Standard Pressed Steel 
Co., Jenkintown, Pa. 

Use postpaid card. Circle No. 79 
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What article in this issue interested you most? 








What subjects would you like to see published in future issues? 





Do you wish to continue to receive Assembly and Fastener Engineering? [ YES 0 NO 





These Reader Service Cards are for your convenience. They will assist you in getting the additional information 
you require about any editorial item or advertisement. Because of the speed with which thousands of cards are 
processed each month it is essential that the blanks be filled in accurately and completely, This will save time and 


speed the information to you. 
Please use only one Reader Service card and let one of your colleagues use the other. 
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PANEL FASTENER BOLT 


IS SPRING LOADED 





LOCKED 


UNLOCKED 


A fastener assembly, specifically de- 
veloped for removable panel applica- 
tions, contains all parts so there is 
nothing to lose or misplace. 

The P-series panel fasteners can be 
used in combination with NAS576 type 
self-locking nuts, press-in type nuts or 
in tapped holes. 

Because of its floating feature, the 
bolt portion of the assembly easily 
accommodates misaligned holes 

The bolt is spring loaded, allowing 
the bolt threads to be fully retracted 
and protected when the assembly is not 
engaged. 

Hi-Shear Corporation, 2600 W. 247th 
Street, Torrance, Calif. 

Use postpaid card. Circle No. 80 


PRE-MARKED TAPE SPEEDS 
STUD LOCATION 





To speed installation of aluminum 
siding to steel frames, aluminum tem- 
plate tape is applied easily to unpainted 
or painted steel members from a spe- 
cially designed roll dispenser. It pre- 
vents galvanic action between the steel 
and the aluminum sheathing. 

The tape also eliminates the need 
for bulky templates because it has 
pre-marked 8” centers that accurately 
indicate locations for fasteners, such as 
end-welded studs. 

Nelson Stud Welding Division, 
Gregory Industries, 102 Toledo Ave., 
Lorain, Ohio. 

Use postpaid card. Circle No. 81 


ROSIN FLUX AIDS 
PRINTED CIRCUIT SOLDERING 


A liquid rosin flux, called Alpha 346- 
35, is one of a series of liquid rosin 
fluxes developed for printed circuit dip 
soldering. 

It is used also in the manufacture of 
a large variety of electrical equipment 
units and other parts for electronic 
components and assemblies. 

The flux has been found to work well 
with brass, bronze, cadmium plate, 


silver, hot-dipped tin and _ tin-zinc 
plate. 
Alpha Metals Inc., 56 Water St., 


Jersey City 4, N.J. 
Use postpaid card. Circle No. 82 
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DOCK WASHER CORROQOR 
RESISTANCEAINGREASED 


oO .._AND 


EMBRITTbE 


Protected by 


DYKO 


METAL. PLATING 





1. NO HYDROGEN 
EMBRITTLEMENT 

The “3M” Mechanical Plating Sys- 
tem for depositing “DYKO” plating 
is non-electrolytic. Both laboratory 
and production experience has 
demonstrated conclusively that 
high strength steel parts, Lock 
Washers included, can be plated 
without hydrogen embrittlement. 
Embrittlement has always been a 
“nightmare” for Lock Washer us- 
ers. Broken Lock Washers in com- 
pleted assemblies created costly 
and frustrating situations. Long 
baking after electroplating helped, 
but even baking was not fool-proof. 


Now, finally, HYDROGEN EM- 
BRITTLEMENT is no longer a 
problem. 


2. HEAVIER COATING 

Heavier, more consistent coatings 
for the same cost are now possible. 
MELLOWES standards call for 






NT 
SPECIFY 


MELLOWS LOCK WASHERS 


ELIMINATED 





Pius Iridescent 
Chromate Treatment 


YOU BENEFIT 3 WAYS 


.0003” coating thickness when 
commercial plating is required. 


3. INCREASED CORROSION- 
RESISTANCE 

The protective value of greater 
coating thickness is enhanced by 
clear chromate treatment. Clear 
chromate preserves the true metal- 
lic finish of the plating and also 
adds to its corrosion-resistant 
qualities. It is standard Mellowes 
procedure to apply clear chromate 
to mechanically plated Lock 
Washers. 


However, iridescent chromate 
(which is bronze-like in color and 
greatly increases corrosion-resist- 
ance) is strongly recommended 
when the primary reason for plat- 
ing is corrosion-resistance. 


Either chromate treatment is 
available at NO ADDITIONAL 
COST! 


Get the Complete DYKO Story 
For further 
Plating, write for Illustrated Brochure 
and Salt Spray Test Graph which 
explain both the clear and iridescent 


information on DYKO Metal 


chromate treatments. 








THE 





- * 


Zé} C0. 


143 EAST NASH STREET © MILWAUKEE 12, WISCONSIN 


Manufacturers of a Complete Line of Lock Washers in all Stand- 
ord and Special Sizes in Steel, Stainless Steel, Non-Ferrous, 
Plain or Plated in Bulk, Coin Pak, JOB-PAK or Special Packaging. 





Use postpald card. Circle No. 256 















FASTENOMICS Wow 


TIPS ON FASTENER APPLICATIONS BY STANSCREW 


Bright or Heat-Treated Hex Cap Screws? 
Each can save you money 


Bright and heat-treated hex cap screws (SAE Grade 5) 
are produced to the same dimensional specifications. 
Heat-treating, which results in a somewhat higher 
cost, gives superior hardness. The greatest difference 
is the higher tensile strength, as shown below. 


HOW TENSILE STRENGTH COMPARES 








Diameter Bright Cap Screws Heat-Treated Cap Screws 
Coarse Thread Tensile Strength vensile Strength 
(UNC) {Pounds} (Pounds) 
Y%,” 2,200 3,800 
5/6” 3,600 6,300 
¥,” 5,350 9,300 
"2" 9,800 17,050 
”" 14,450 27,100 
%" 21,400 40,100 

















Pick The Right One © 


Selecting the right cap screw can mean substantial 
savings. For example, in the support plate assembly 
at right, six 3 ’ bright cap screws were used. Investi- 
gation showed four 5%" heat-treated cap screws could 
do the job more efficiently. By eliminating two fasten- 
ers and substituting a smaller size, total fastener costs 
were cut 37% ... and important additional savings 
were made by reducing machining and assembly time. 


The best answer for any application can be deter- 
mined only after careful consideration of the advan- 
tages and disadvantages of both fasteners. 


Bright Hex Cap Screw Advantages 


1. In pure fatigue (no pre-stress on the fastener) 
the difference in fatigue strength between a 
bright and a heat-treated cap screw is not suffi- 
cient to offset the cost difference. 


2. When bolting low strength materials, high 
clamping forces can cause the material under 
the bolt head to indent. Here the higher clamp- 
ing force of the heat-treated screw offers no 
advantage. 








Fastener costs were cut 37% when heat-treated cap 
in this support plate. 


screws were substituted for “brights” 

3. In applications where joint rigidity requires a 
certain minimum number of fasteners, “‘brights’’ 
usually are the economical answer. 





cidiieehdedemanmes ee 


4. Greater availability from local sources simplifies | 


field maintenance. 


Heat-Treated Hex Cap Screw Advantages 


1. Ina rigid joint you get far more clamping force | 


per dollar cost. 


2. The shear strength per dollar cost is substan- 
tially higher. 


3. When heads are exposed to abrasive conditions, 
heat-treated screws will sustain considerably 
less damage or wear. 


Hold Inventories Down 


Obviously, the best and cheapest screw for each job 
varies with the application. Unless you use a very 
large quantity of each grade, however, it is seldom 
wise to stock two grades of the same size and type of 
fastener, since this raises inventory costs. Normally 


the simplest and cheapest approach is to stock the | 


stronger . . . or heat-treated . . . variety. 


For Further Information 


Our fastener specialists will be happy to give you fur- | 


ther information or suggestions on specific applica- 
tions. You can get in touch with them through your 
local Stanscrew distributor. He’ll also be happy to 
supply you with any of Stanscrew’s 5,500 different 
types and sizes of standard fasteners. 


STANSCREW FASTENERS 





CHICAGO | THE CHICAGO SCREW COMPANY, BELLWOOD, ILLINOIS 
HIMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD , CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY, ELYRIA, OHIO 


STANDARD SCREW COMPANY 2701 Washington Boulevard, Bellwood, Illinois 
Use postpaid card. Circle No. 257 
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USEFUL 


LITERATURE 


To receive your copy of any literature reviewed here, use the 


postpaid card opposite page 74. 


WIRE FORMING MACHINES 


Illustrated catalog describes the en- 
gineering features and production 
capabilities of automatic high-speed 
ribbon and wire forming machines, 
known as four slides. Engineering and 
design features on four slide machines, 
including feeding mechanism, roll 
straighteners, press attachments and 
forming slides, are fully and pictorially 
explained in 8-page catalog 40. The 
catalog includes a section on the RWI 
and RWI-00 ribbon metal and wire 
stock forming machines. Baird Machine 
Co., 1700 Stratford Ave., Stratford, 
Connecticut. 

Use postpald ecard. Circle No. 90 


PLASTIC WELDING 

Operating and maintenance instruc- 
tions for welding thermoplastics such 
as polyethylene, polypropylene, rigid 
and plasticised PVC, and plasticised 
tank linings are described in four-page 
manual 60-2. General description, in- 
stallation procedure, operating instruc- 
tions—preparation of material, tacking 
operation, hand-welding, medium and 
high-speed welding with round rod and 
plasticized strip—warranty, and appli- 
cation drawings are also included. 
Kamlar Products Co., 932R Washington 
St., Norwood, Mass. 

Use postpaid card. Circle No. 91 


SCREWDRIVER DESIGN DATA 


A series of line drawings showing all 
the important dimensions and working 
clearances for Powasert automatic nail- 
ing and screwdriving machines. De- 
signed to help the engineer or designer 
in the layout of workable clearances, 
the drawings clearly illustrate hand 
and finger clearances, as well as those 
for the machine parts, on the various 
models of the portable automatic Powa- 
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sert nailers and the air-driven screw- 
driver gun. United Shoe Machinery 
Corp., Industrial Machinery Division, 


140 Federal Street, Boston, Mass. 
Use postpaid card. Circle No. 92 


STANDOFF FASTENERS 


Information on all types of stand- 
off fasteners, used to support tubing, 
wire bundles, conduit, equipment and 
instruments, is offered in an illustrated 
20-page booklet. It covers such sub- 
jects as: advantages and disadvantages 
of various designs and materials, in- 
stallation costs and how to reduce 
them, high cost of unnecessary re- 
work, when to use special types, how 
to compare costs, how to select fas- 
teners, weight saving, causes of failure, 
installation problems solved. Western 
Sky Industries, 21301 Cloud Way, Hay- 
ward, Calif. 


Use postpaid card. Circle No. 93 


TAPPING SCREW ANALYSIS 


What to look for, how to check 
quality and the importance of uni- 
formity in self tapping screws is de- 
tailed in easy to read chart form. 
Parker-Kalon Division, General Ameri- 
can Transportation Co., 1 Peekay Drive, 
Clifton, N.J. 


Use postpaid card. Circle No. 94 


ADHESIVES GLOSSARY 


Selection of adhesives, bonding tech- 
niques, testing methods and a glossary 
of adhesive terms are contained in en- 
gineering bulletin No. 701. Illustrated 
with photos and sketches showing 
various methods of applying adhesives, 
the bulletin also contains information 
on quality controls for bonding. Adhe- 
sives Dept., Raybestos-Manhattan, Inc., 
PO Box 1021, Bridgeport 2, Conn. 


Use postpaid card. Circle No. 95 
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R-HYDRAULICS-€7 


A NEW PRESS FOR LESS 
15 TON—AIR HYDRAULIC 









@ Durable @ Lightweight 
@ Compact *) 
Model C-500. A ({ = 


versatile press with \ 
81% inch throat. 6 
inch stroke, 2 inch 

# 
feather-touch or ga 
full blow. 100 ; 
pound air line gets up to 21 tons deliv- 
ery. Stand or bench installation. Moving 
parts protected in handsome housing. Ad- 
justable speeds. Hand, foot or automatic 
controls. Simple, tireless and safe opera- 
tion. Women like it. Long, trouble-free 
service. Easy to maintain and repair. For 


all kinds of materials. Thickness no prob- 
lem. Rivets, flanges, broaches, stakes, 


adjustment, equal- 
ized pressure full 
length whether 


crimps. Many other uses. 


WRITE TODAY FOR INFORMATION REGARDING APPLICATION TO 
YOUR 108... AND HOW LITTLE IT WiLL COST You. 





Mf 


CUSHIONED STOP... 
FOR ACCURATE INDEX 


AIR CYLINDER CUSHION CONTROL 









AIR SPEED CONTROL 





Si 
HERE’S YOUR ANSWER, if accuracy and 
dependability are important to you. Cush- 
ioned stop eases work to position. Locking 
cylinder stops the table ‘on the money” and 
holds it until released by locking dog. Changes 
in loads, diameters or speeds are no problem 
either, since both speed and cushion are ad- 
justable. Top plate is 15” in diameter but 
the rugged mechanism will handle much 
larger work loads. Table will make up to 100 
indexes per minute with a 22” diameter, 
200 Ib. load. P 





OPERATES on 60-175 Ibs. pressure when 
equipped for air but table is available for 
either air or hydraulic operation. 4, 6, 8, or 
12 stations are standard but others, up to 
30, are made to order. 

REPRESENTATIVES: 


SOME TERRITORIES STILL OPEN. 
WRITE FOR INFORMATION. 


= alR-HYDRAULICS 7 


608 HUPP AVENUE 


JACKSON, MICHIGAN 
Use postpaid card. Circle No. 258 
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MIDGET AIR CYLINDER LINE 


Bulletin 0230-B1 provides concise en- 
gineering data and specifications on 
the maximum 200 p.s.i., series “S” mid- 
get air cylinder. Both universal mount- 
ing and nose mounting models with 
standard strokes to 12” are fully de- 
scribed. A cut-away diagram points out 
the internal and external features of 
the small force air cylinder. R. G. 
Broberg, Hannifin Company, Dept. 416, 
501 S. Wolf Rd., Des Plaines, Ill. 


Use postpaid card. Circle No. 96 


MIDGET- 
dertes “e 





PLATING BARREL 


Nine new bulletins illustrate and de- 
scribe a line of plating barrels and 
accessory equipment. Complete specifi- 
cations for all standard model units and 
all mercil-type model MH barrel units 
are given. The Plexiglas cylinder is 
illustrated and described. Hanson-Van 
Winkle-Munning Co., Church S&t., 
Matawan, N.J. 


Use postpaid card. Circle No. 97 


POWER TOOL ACCESSORIES 


A 20-page loose leaf catalog describes 
company’s complete line of magnetic 
serew holding accessories for power 
screw drivers and nut setters. Divided 
in six sections, Section I describes 
magnetic hand screw and nut drivers; 
II covers bit holders and bits; III, 
catalogs finders and extensions; IV, 
power bits; V, shanks and adapters 
and VI, sockets. Magna Driver Corp., 


779 Washington St., Buffalo 3, N.Y. 
Use postpaid card. Circle No. 98 


PORTABLE SWAGE PRESS 


Specifications and photographic de- 
scription of operation for a 165 ton, 
portable swage press is presented in 
four page bulletin 209. Capable of han- 
dling wire rope sizes up to %4”, 330,000 
pounds of die pressure are developed 
through a combination of mechanical 
and hydraulic power. Esco Corp., 2141 
N. W. 25th Ave., Portland 10, Oregon. 


Use postpaid card. Circle No. 99 


MINIATURE FASTENER PRICES 


A price sheet on stock miniature 
screws, nuts, and washers lists brass 
screws as small a 0000-160 and new 
items including threaded rods and small 
pattern stainless nuts. J. I. Morris Co., 
394 Elm St., Southbridge, Mass. 


Use postpaid card. Circle No. 100 


SELF-LOCKING FASTENERS 


To provide the design engineer with 
a concentrated package of nut shapes 
intended for avionic and electronic end 


use, a 64-page design manual, No. 960, 
focuses attention on reduced dimension, 
lightweight types of self-locking fas- 
teners. Special emphasis is placed on 
clinch types of nuts, blind fasteners, 
and right angle bracket nuts suitable 
for panel and cover assemblies. Avail- 
able tools and production methods are 
illustrated. Elastic Stop Nut Corp. of 
America, 2330 Vauxhall Rd., Union, 
New Jersey. 
Use postpaid card. Circle No. 101 


ROLLER CHAIN DESIGN GUIDE 


Horsepower ratings applicable to 
American roller chains are charted in 
new design data book published by 
the Association of Roller and Silent 
Chain Manufacturers. The horsepower 
ratings represent the results of years 
of research by the association of roller 
impact forces, dynamic tension forces, 
efficiency and wear life. Price $1.00. 
Association of Roller and Silent Chain 
Manufacturers, 3343 Central Ave., In- 
dianapolis 5, Ind. 

Use postpaid card. Circle No. 102 


TOOLING BALLS DATA 

Applications and specifications of 
hardened stainless steel tooling balls 
are covered in a 6-page bulletin. These 
products consist of a precision ball and 
shank, and are used in making and 
checking jigs, fixtures and machine 
setups. 

The bulletin shows how the center of 
the ball serves as a reference point in 
locating holes and surfaces at compound 
angles or in two or more planes. Photos 
and descriptions of shop applications 
are included. Industrial Tectonics, Inc., 
3686 Jackson Rd., Ann Arbor, Mich. 


Use postpaid card. Circle No. 103 


PORTABLE ELECTRIC TOOLS 


Shears, screwdrivers, nut runners, 
polishers, as well as a complete line 
of accessories are illustrated and de- 
scribed in 12-page catalog G20. Specifi- 
cations, prices and other pertinent data 
are also included. Milwaukee Electric 
Tool Corp., 5342 W. State St., Milwau- 
kee, Wisconsin. 


Use postpaid card. Circle No. 104 





DRAFTING SHORTCUTS 


Drawing standard fastener heads and 
slots, as well as short-cut methods for 
detailing standard threads, are some of 
the drafting shortcuts given in a 32- 
page handbook. Engineering data tips, 
board timesavers and calculating ideas 
are also given. Frederick Post Co., 3650 
N. Avondale, Chicago, Iil. 


Use postpaid card. Circle No. 105 
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Use postpaid card. Circle Noe. 259 


If you can use this speed or if you 
know of an application, enter 
Avdel’s Chobert 

2000 Per Hour Contest?’ 


$1,000.00 GRAND PRIZE 
$200.00 2ND PRIZE 
$50.00 3RD PRIZE 


10 special awards of $25.00 each 


This is sort of a sneaky way to get you to 
think of applications for Avdel’s Chobert 
Blind Rivet System. And why not? If you 
can tool up to set 2000 blind rivets per 
hour — think of the increased production 
and higher profits — so— you can be a hero 
and also win a prize. 

The Automatic High Speed Riveting Gun 
holds a mandrel of up to 65 rivets, each 
automatically held ready for installation 
as fast as 








operator can posi- 
tion the portable gun. 
Don’t worry about: 
—“hard-to-get-at” applica- 9 
tions—special conforma- 
tions—rivet alloy—Avdel’s 

Chobert System can whip them all and 
still set 2000 blind hollow rivets per hour. 
Think of —metal to wood—cloth to metal 
—as well as metal to metal fastening 
applications. It’s easy...wherever 
SPEED is an ESSENTIAL condition of 
a rivet-fastening application... Avdel’s 
Chobert System shines. 


RULES FOR AVDEL CONTEST 

1. Submit as many entries as you wish. 

2. Submit your entries on your company 

letterhead, if available to you; otherwise 

on 8!2x11 white paper. 

3. Each entry shall include all the follow- 

ing information: 
a. What applications your company now 
has for rivets of any kind. b, What your 
idea is for a prize-winning application 
using Avdel’s 2000-per-hour Rivet Sys- 
tem. Simply and clearly describe this 
application, the materials to be fas- 
tened, and the industry or industries 
in which the application can be used. 
c. State your name, address, occupation, 
and your title or job description in your 
company. d. Your entry need not neces- 
sarily be an application usable only in 
your own company. If you know of an 
application in another company which 
can use Avdel’s 2000-per-hour speed to 
advantage, describe this application, 
and submit the name, title, company and 
address of the individual and company 
who should be interested. e. The more 
uses to which your idea may be put, 
and/or the newer the use, the more 
your chances increase to win important 
prizes. 

4. All entries become the sole property of 

Avdel, Inc., to be used by them in any 

manner they see fit, including the use of 

your name, picture, and application idea 

in future advertisements. 

5. The decision of the judges is final; and 

no employees or relations of Avdel, Inc., 

or its advertising agency, are eligible. 

6. All entries must be postmarked not late: 

than April 15th, 1961. 

7. Send all entries to AVDEL®, Inc., 210 

So. Victory, Burbank, California. 
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Do you hove @ fastener problem? TRIM- 
“CUPS have been widely known ond used 
‘in the automotive, radio, stove, refrigera- 





tion and aircraft industries most extensively’ 
for. attaching trim panels and mouldings | 


to the structure. 

Find out for yourself the many applications 
; Of TRIMCLIPS . . . by presenting us with 
' your problem. Send sample section, if pos- 


LODE TE TL OR I 


Aalst 


sible, otherwise full description and details. | 











PRODUCTS COMPANY 


Ook rurk. Mict 





Use postpaid card. Circle No. 260 
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ALUMINUM MACHINING DATA 


Machining aluminum with automatic 
screw machines is covered extensively 
in revised 104-page handbook. Charts, 
diagrams, tables and tooling drawings 
are included as well as detailed de- 
scriptions of problems met and solved 
in actual production operations. De- 
tailed trouble charts for threading 
and tapping are also included. Kaiser 
Aluminum & Chemical Sales Inc., Kai- 
ser Center, 300 Lakeside Drive, Oak- 
land 12, Calif. 


Use postpaid card. Circle No. 106 


MACHINING 





ELECTRICAL CONTACTS 
Design data and typical properties 
of contact materials are given in 
four-page brochure describing company 
services. Also included is description 
of complete line of 500 series contact 
assembly machines. Judson L. Thom- 
son Mfg. Co., Sawyer Rd., Waltham 54, 
Massachusetts. 
Use postpaid card. Circle No. 107 


ADHESIVE TAPES 

Folder describes the versatility of 
paper pressure-sensitive tapes and their 
various physical properties. The five- 
page folder, with 25 photographs, shows 
how “Scotch” brand paper tapes are 
used as an industrial tool for sealing, 
holding, general masking, and packag- 
ing. Physical property sheet includes 
technical information of types of tapes 
available. Dept. JO-99, Minnesota 


Mining and Manufacturing Co., 900 
Bush Ave., St. Paul 6, Minn. 
Use postpaid card. Circle No. 108 
CONVEYOR SYSTEMS 
Materials handling with an eye 


toward cost-cutting, pointing out the 
often-forgotten areas of storage, trans- 
fer and control are illustrated in four- 
page circular. A variety of materials 





handling situations are covered, with 
photos showing actual application, and 
information on the equipment used. 
Rapids-Standard Co., Inc., 342 Rapistan 
Bldg., Grand Rapids, Mich. 


Use postpaid card. Circle No. 109 


TRACE ANALYSIS SERVICE 

An integrated trace analysis service— 
primarily organized to help industry 
cope with the urgent problems posed 
by the recent FDA regulations—is de- 
scribed in four-page flyer. In addition 
to its importance for critical FDA 
regulations, this new service also offers 
industry a practical approach to com- 
plex problems in product and quality 
control. Evans Research & Develop- 
ment Corp., 240 E. 43rd Street, New 
York 17, N.Y. 


Use postpaid card. Circle No. 110 


SIMPLIFIED HOSE GUIDE 
Charted in an easy-to-read alpha- 
betically arranged booklet, No. 627, 
serves as a guide for proper hose selec- 
tion for virtually every  industriai 
application. Listed are 112 separate 
liquids and gases and the suitability of 
tubestock for carrying them. Included 
also is fundamental information about 
pressure, temperature, and size limits 
of individual hose types. Aeroquip 
Corp., 300 S. East Ave., Jackson, Mich. 


Use postpaid card. Circle No. III 


GUIDE 


(> inne 


HOSE 
STYLE 





MOLECULAR BONDING 


Technical data for the product engi- 
neer as to mechanical and thermal 
properties, and design consideration in 
molecular bondings is presented in 
eight-page report. Included also is a 
general description of a variety of ap- 
plications of the process. Al-Fin Corp., 
Willow & Paul Streets, Bethel, Conn. 


Use postpaid card. Circle No. 112 





“WELL-NUTS’’* 


or mar porcelain or glass. 
and samples. 





AIR-TIGHT, WATER-TIGHT BLIND FASTENER 


isolate vibration @ 
space and fasten simultaneously @ accept con- 
ventional threaded fasteners @ will not crack 


Send for literature 


*Patented 


STANDARD SIZES 










NEOPRENE 


THREADED 
BRASS NUT 





CATALOG NUMBER 
STANDARD THREAD) 
LENGTH 


6s | 10s |G-1032 


6-32 | 10-32 | 10-32 


7/16”|33/64"| 5/8” 























10SL| 1/48 | D-1420 


10-32, 1/4-20) 1/4-20 
i” |37/64”| 41 /64”| 45/64” 


23816 
3/8-16 























ROCKWELL PRODUCTS CORPORATION 
146 Central Ave., Dept. B, Newark 3, N.J., MArket 3-7650 











Use postpaid card. Circle No. 261 
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NAT’S 
quick facts 

about 
Fasteners... 











CUSHION 


NEOPRENE 


WASHER 


With TUFF-TITE Fasteners 


TRADEMARK 


..it’s the cuShion control that counts! 


You can be very sure of this, in using 
Tuff-Tite® Cushioned Fasteners. 


shape guides the flow into the top 
threads, to seal the hole. 


Bi- The preassembled neoprene washer It’s as simple and as certain as that, 
es won't ooze off in just any old direction for any application requiring fastener 
in when it’s compressed under the head. sealing and cushioning. Tuff-Tite Fas- 
a It will stay put and do what it’s in- teners* are available as Machine, Self- 
a tended to do: Tapping, or Wood Screws, as Stove and 
nn. e Form a firm, even cushion under Roofing Bolts, and can also be made as 
the head « Seal off the fastener hole Special Fasteners. We'll be glad to work 

e Prevent fluid leaking past the thread with you on your possible applications. 


et eed 


RN ete AARNE 


¢ Dampen vibration noises around 
the head « Protect fine finishes 
against marring and crazing 
s:. because Tuff-Tite’s undercut head 
and tough molded neoprene washer 
assure consistent cushion control. The 
undercut confines the spread as the 
washer is compressed, and the molded 


*More details and 
specifications on stand- 
ard types and sizes are 
given in the Tuff-Tite 
Fastener folder. Write 
for your copy. 














Nati On al, The National Screw & Mfg. Company ° Cleveland 4, Ohio 


3423 South Garfield Avenue, Los Angeles 22, California 





California Division, The National Screw & Mfg. Company ¢ 


Use postpaid card. Circle No. 262 
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NON-FERROUS BUYERS’ GUIDE 

A 16-page illustrated buyers’ di- 
rectory of Chase products and services 
includes information on aluminum, 
brass, bronze, copper, nickel, silver, 
rhenium, stainless steel and zirconium 


types for nylon headless set screws are 
listed in data sheet. Details on threads 
and principal dimensions for all head 
types are also given. Gries Repro- 
ducer Corp., 400 Beechwood Ave., New 
Rochelle, N.Y. 


Use postpaid card. Circle No. 114 





available from the manufacturer. In- 
formation on mill orders from the 
Waterbury and Cleveland, Ohio plants 
is included. Chase Brass & Copper Co., 
1949 Rodney St., Waterbury 20, Conn. 


Use postpaid card. Circle No. 113 


STITCHING APPLICATIONS 

Difference between stapling and 
stitching is covered in four page data 
folder. Typical shapes and description 
of different staples and stitching fas- 
teners are charted in convention refer- 
ence form. Bostitch, 16 Briggs Dr., East 
Greenwich, R.I. 


Use postpaid card. Circle No. 115 


NYLON DATA SHEET 
Specifications of six head types for 
nylon machine screws and six point 





















-- Cut drill-countersinking costs 
S up to 90%! 








... when installing Nutplate 


and skin fasteners. 


Tremendous time-saving and cost- 
cutting advantages make the Winslow 
Nutplate Drill Motor the most efficient 
and generally accepted method of 
installing Nutplate and skin fasteners. 
Here’s how this portable tool operates: 
The expanding collet is inserted into 
the clearance hole to which the 
Nutplate is to be applied. The trigger 
is then pulled, causing the collet to 
expand and clamp the tool to the 
work. The drill-countersinks are then 
power-fed into the workpiece. 


* NUTPLATE 


°° Air-Powered DRILL MOTOR 


fo] 


2 holes in 2 seconds!...the fastest known method of installing 





Nutplate and skin fasteners. 


Put this high-speed tool to work for you today. 





TWO OTHER WINSLOW POWER TOOLS 
YOU SHOULD KNOW ABOUT 


i SPACEMATIC DRILL MOTOR 


A heavy duty tool that approaches automation 
on portable drill countersinking applications. 
One of the most sensational cost-saving tools 
ever introduced to industry 


SPACEMITE DRILL MOTOR 


A heavy duty tool that replaces angle drills 
for limited-access-area drilling. 


i 





Write Today » « « for Nutplate Drill Motor 
Bulletin and name of your nearest dealer. Also ask 
for data on SPACEMATIC and SPACEMITE Drill Motors. 


Coleus PRODUCT ENGINEERING CORPORATION 
47 ST. JOSEPH STREET * ARCADIA, CALIFORNIA 


Manufacturers of power hand tools and accessories for the nation’s 








aircraft and manufacturing plants. 


Use postpaid card. Circle No. 263 
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600 WASHER DIES 

Four-page brochure lists both the 
id. and the o.d. for some 600 round 
washer dies in stock, ranging in size 
from .061 x .230 up to 10.350 x 13.200. 
DuPage Stamping & Mfg. Co., Inc., 
Downers Grove, III. 

Use postpaid card. Circle No. 116 


STAINLESS 
STEEL 
FASTENERS 


for Industrial 
Applications 


STAINLESS STEEL FASTENERS 

Question and answer guide to indus- 
trial applications of austenitic stainless 
steel fasteners in the 200 and 300 series 
is offered in six page folder. The fer- 
ritic (400) series and martensitic (500) 
series are also reviewed in brief. Stand- 
ard Pressed Steel Co., Jenkintown, Pa. 

Use postpaid card. Circle No. 117 


HAND WELDING TORCHES 

Mixer type hand welding torches 
capable of welding metal thicknesses 
from 28 ga sheet to heavy plate are 
described in eight-page booklet 55-005. 
Performance data on a selection of 
welding head and cutting nozzles are 
included. Cutting attachments which 
convert the torches from welding and 
heating to flame cutting are also de- 
scribed. Linde Co., Division of Union 
Carbide Corp., 270 Park Ave., New 
York 17, N.Y. 


Use postpaid card. Circle No. 118 
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SPRING FASTENER CATALOG 

Standard and special spring fasteners 
in twin-prong or cone type impressions 
and push-on types are illustrated. Data 
is arranged so that selection of fastener 
by style, screw or stud size is easily 
made. Information concerning tensile 
and torque and other pertinent design 
requirements is provided. 

George K. Garrett Co., Inc., Dept. 
216, Torresdale Ave. at Tolbut Stu 
Philadelphia 36, Pa. 


Use postpaid card. Circle No. 119 


CIRCUIT CONNECTORS 

Detailed lists of the features of the 
one and the two-piece printed circuit 
connectors are given in a six page 
folder. Precise line drawings of each 
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of the five types of “snap-in” contacts 
are shown. Cutaway drawings of the 
variety of connector housings available 
are also illustrated. AMP Incorporated, 
Harrisburg, Pa. 

Use postpaid card. Circle No. 120 


SCREW IDENTIFICATION 

Screw heads, washers and threads are 
readily identified with use of slide rule 
type identifier. By sliding appropriate 
washer and thread under proper screw 
head, correct ordering nomenclature is 
given. Printed on the back of the plastic 
identifier is a decimal equivalent chart. 
Active Screw & Manufacturing Co., 
4520 N. Pulaski Rd., Chicago 41, IIl. 


Use postpaid card. Cirele No. 121 





STAINLESS STEEL FITTINGS 


Corrosion resistant tube fittings are 
illustrated in four-page bulletin 4323B1. 
Diagrams of shapes with nomenclature 
and size tables provide ordering infor- 
mation. A. N. Aiman, Parker Fitting 
and Hose Division, Parker-Hannifin 
Corp., 17325 Euclid Ave., Cleveland 12, 
Ohio. 


Use postpaid card. Circle No. 122 


PHOTO-ELECTRIC CONTROL 


Information about an _ infra-red 
photo-electric control is available in an 
eight-page illustrated bulletin. Typical 
materials handling, counting, inspection 
and control installations are illustrated, 
together with detailed specifications 
and descriptions of models and acces- 
sories. Cramer Controls Corp., Elec- 
tronics Division, Centerbrook, Conn. 

Use postpaid card. Circle No. 123 





AIR TOOL CATALOG 


Portable air-powered and electric 
tools are listed in 72-page Catalog No. 
61. Products and services are divided 
into seven categories. The first section 
deals with general information, includ- 
ing a list of all company sales repre- 
sentatives. Other sections treat drilling, 
fastening, abrasive, and special tools, 
concluding with electric tools and ac- 
eessories. Pages within each category 
we keyed to the index for easy loca- 
tion. Jack F. Miller, Sales Department 
Supervisor, Buckeye Tools Corp., 5003 
Springboro Pike, Dayton 1, Ohio. 

Use postpaid card. Cirele No. 124 
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= FASTEN 


@ MAXIMUM SHEAR 
STRENGTH 


@ PRECISION FIT 


@ LOWER INSTALLED 
COST 


Huck permanent fasteners are 
available in many types, shapes 
and sizes, from Ys” to %” diam- 
eter, to meet the requirements 
of all types of manufacturing, 
from railroad cars, trailers, 
buses, ships, blowers, appli- 
ances, to farm equipment and 
prefab buildings. These and 
many other users specify Huck 
fast s for re of econ- 
omy, speed of application, 
strength and dependability. 
You too, may find the answer 
to faster, better, cost-cutting 
assembly by investigating 
Huck’s advantages. Write for 
literature, or ask for a Huck 
Sales Engineer who will be 
glad to explain the advantages 
of Huck Fasteners in your prod- 
uct. No obligation. 





"GREATER STRENGTH 
© UNIFORM TENSION 


MANUFACTURING COMPANY 


2480 Bellevue Avenue ° Detroit 7, Michigan * Phone WA 3-4500 
Use postpaid card. Circle No. 264 































cL— 
Commercial 
Huckbolt 


DR— 
Daisy 
Blind Rivet 


PT— 
Pull-Thru 
Blind Rivet 


0s— 
Oversize 
Structural 
Blind Rivet 


MLS — 
Mechanical 
Lock Spindle 
Blind Rivet 


BL— 
Blind 
Huckbolt 








SELF-LOCATING WELD NUT 


A two-color, four-page folder, No. 
1194, describing a self-locating weld nut 
includes diagrams and photographs of 
several applications and advantages of 
the nut. Proper methods of application 
are included. Republic Steel, Adver- 
tising Division, 1441 Republic Bldg., 
Cleveland 1, Ohio. 


Use postpaid card. Circle No. 125 


RUBBER MOLD GUIDE 


Answers to basic questions about the 
nature, purpose and performance of 
cold-setting flexible mold compounds 
and practical information on how to 
use them to best advantage are provided 
in a four-page technical bulletin. Out- 
lining step-by-step procedure for using 
polysulphide rubber. Photographs show 
the fine detail obtainable with flexible 
mold compounds and illustrate how 
they should be handled for best results 





If you are, it will pay 
you to investigate NILSON 
Fourslide Forming Machines, which 


can handle wire diameters from 0.010” to 0.5” 
(feed lengths to 32”) and ribbon stock up to 4” wide 


in several basic mold-making applica- 
tions. Smooth-On Mfg. Co., 572 Com- 


munipaw Ave., Jersey City 4, N.J. 
Use postpaid card. Circle No. 126 


AUTOMATIC ARC-WELDERS 


Automatic arc-welding machines for 
use in mass production are described in 
8-page bulletin 8-513-A. Photographs 
of machines in operation, product being 
produced and description of machine 


used are also included. Taylor-Winfield 
Corp., 1048 Mahoning Ave., Warren, O. 


Use postpaid card. Circle No. 127 


AIR CONTROL VALVES 

A quick-reference, specification cata- 
log, 60-1, presenting a tested design of 
mechanically and manually operated 
air control valves, covers 44” NPT, 2- 
position balanced spool valves, normally 
closed or normally open 2 way, nor- 
mally closed or normally open 3 way 


_/ | @ND MORE 
-2CONOMIGAL 








(feed lengths to 24”). And, parts can be produced 


at rates over 400 per minute. 


NOW—NILSON’S NEW “FOURSLIDE 
DESIGN & TOOLING HANDBOOK” is available ! 


For the first time, a NEW—"“FOURSLIDE 
Design & Tooling Handbook”’ explains 
many important aspects of the FOURSLIDE 
PROCESS. It will help you in product de- 
sign, in methods engineering, and in tooling. 
The HANDBOOK describes design aspects 
of parts formed on 2a FOURSLIDE; Draw 
ings and descriptions of tooling de- 
sign using actual examples; How to 
combine operations, such as stamp- 
iag and forming, cut-off, forming 


and welding, or forming and assembly. Many 
other facts also given. 


We invite you to write today for your free 
NILSON “FOURSLIDE DESIGN & TOOL- 
ING HANDBOOK”. You will also receive 
the new NILSON Bulletin No. 62 covering 
the widest range of FOURSLIDES available 
—17 models 


4 
me NELSON 


A. H. Nilson Machine Company 


630 Bridgeport Avenue Shelton, Connecticut Telephone: WAverly 9-1433 


Use postpaid card. Circle No. 265 
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and 4 way styles. A three page spread 
presents all model numbers, specifica- 
tions and operators in one easy to read 
chart. Hoffman Valves, Inc., 2360 West 
Dorothy Lane, Dayton 39, Ohio. 


Use postpaid card. Circle No. 128 


FASTENER DESIGN DATA 
Contained in a four-page engineer- 

ing data bulletin are design charac- 

teristics of self-locking bolts and 


screws. A table of torque testing per 
Mil-F 18240 specifications, temperature 
and strength data, physical test data 
and typical applications are included. 
Long-Lok Corp., 2601 Colorado Ave., 


Santa Monica, Calif. 
Use postpaid card. Circle No. 129 





WIRE FORMS AND FASTENERS 

Catering to the electrical and elec- 
tronic industries, services of a com- 
ponent parts manufacturer are de- 
scribed in a four-page brochure. In- 
cluded also are a listing of wire forms, 
fasteners, coil and flat spring specifica- 
tions and production facilities. Stanley- 
Humason, Inc., Pease Ave., Forestville, 


Connecticut. 
Use postpaid ecard. Circle No. 130 


HOLE PUNCHING EQUIPMENT 

Unitized tooling in presses and press 
brakes is fully illustrated in 10-page 
brochure. Comparative costs between 
conventional dies and hole punching 
and notching units are described also. 
Punch Products Corp., 370 Babcock St., 
Buffalo 6, N.Y. 


Use postpaid card. Circle No. {31 


CABINET RACKS 

Upright, inclined and modular elec- 
tronic cabinet racks are illustrated and 
charted according to size in eight- 
page bulletin S-6060. Included also are 
lists and descriptions of accessories. 
Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land 3, Ohio. 


Use postpaid card. Circle No. 132 


CONTROL PILOT DEVICES 
Control pilot devices including pres- 
sure and vacuum switches, pressure 
governor, plugging and anti-plugging 
switches, are described in eight page 
bulletin GEA-7302. Photos and dia- 
grams, along with rating and nomen- 
clature charts are included. General 
Electric Co., Schenectady 5, N.Y. 


Use postpaid card. Circle No. 133 


Answer to problem on page 44 

The king’s family was highly inbred, 
he not only married his cousin, but so 
did his brother and his sister, which re- 
= in a council of two, including him- 
self. 
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ad NYLON STOCK SHAPES 


ad Data on nylon stock shapes available 
ast from a mill source is given in an 8-page 
technical bulletin. Physical properties, handles blank lengths up to 4” 
as well as data on moisture condition- 

ing, machining, bonding and welding of and thread lengths up to 242" 
nylon parts are charted. Included also on diameters from 7" to 5’ 
are illustrations of typical applications 
c- of nylon rod, plate, sheet, strip and 
nd tubing. Cadillac Plastic & Chemical 
er Co., 1511 Second Ave., Detroit 3, Mich. 


Use postpaid card. Circle No. 134 
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‘d. AIR OPERATED “Cc” CLAMPS 


Engineering design drawings and 
tabulated data are given for two series 
of air operated “C” clamps in four-page 
bulletin 91029. Description of optional 1 
features, ordering data, and photo- 
graphs of 2, 3, and 4-way valves are 
also included. Airmatic Valve, Inc., | 
7313 Associate Ave., Cleveland 9, Ohio. 


Use postpaid card. Circle No. 135 











METALLURGY TEXTBOOK 


Ferrous and nonferrous welding 
metallurgy pocket-sized booklet ‘con- 
'S tains 122 pages, 45 illustrations and 25 
C= tables and 25 diagrams, covering all 
= phases of welding metallurgy. Suitable 
p= for training programs where the fun- 
i damentals of welding metallurgy are 


iS, involved. Price $2.00. American Weld- 
A- ing Society, 33 W. 39th St., N.Y. 18, N.Y. 


Model 200 PRUTTON Pliane- 
tary Thread Roller 


RISING COSTS 


















e, 
ENGINEERING HANDBOOK . a 
“Engineer's Vest-Pocket Book” 23” | With GREATER machine OUTPUT 
x 5%”) includes 250 main items and 
47 charts in 192 pages of data for quick 
BS reference. Section headings are: mathe- | 
; . ne : , . 
matics, building, mechanics, heat, hy- | Thread rolling large diameters at speeds up to 250 pcs./min. 
n draulics, pipes, electricity, surveying, : ‘ ; 
2g costing, mining, chemistry and miscel- | widens your profit margin as only the Prutton Planetary Sys- 
a laneous, Price: $.90. Ottenheimer Pub- | te ; : 
: $s m can. Since one Prutton Machine replaces up to four 
z lishers, Inc., 4805 Nelson Ave., Baltimore ; ; ’ : P P 
15, Maryland. reciprocating machines—it pays for itself in a hurry. Re- 
quires only 1/3 the floor space. Users report up to 65% 
WELDING DEFINITIONS savings in man hours—that a Prutton costs only 1/3 to 1/2 
, The American Welding Society an- as much as conventional machines for an equivalent output. 
a nounced the availability of a _ revi- 
“ sion of AWS Standard Welding Terms 
. ; and Their Definitions. It is the first 
i revision in 12 years and many changes LET THE PRUTTON PLANETARY DIE ‘ 
have been incorporated and much new | END “Lost Motion” IN YOUR PLANT ys aad 
j material added. A new master chart of } 
5 welding processes, prepared in conjunc- bees , ; . 
[ tion with the AWS definitions is avail- | Travels in one direction at a constant speed stationary ie . 
' able in two sizes, an 842” x 11” size for . » 
; Se of onl . - * \ 
: desk use and a 22” x 28” size for wall y 50 RPM. As many as five threaded a\s> ge be 
e use. Copies, including the desk chart, | Parts can be rolled DURING EACH REVOLU- aa 
. ; may be obtained for $2.00 per booklet. | TION. Ends costly ‘‘lost motion’ and “‘lost 
4 ; Wall and desk charts are available at | time.” a Prutton Planetary Die System 
ey 5 - . . | . 
: $1.50 and $.50 respectively. American 
1 Welding Society, Dept. T, 33 W. 39th 
St., New York 18, N.Y. 
ca cera Start a cost cutting program now with a Prutton—for 
FASTENERS FOR AIRCRAFT AND MISSILES ~ thread rolling, roll forming, knurling, serrating and necking 
mmediate Delivery— — .s.— igi . 4 ° ° ° 
a taitou of nails, bolts, screws and special parts in a wide range of 
xtern renchin olts—Dowel an oc! ins sizes. 
L, Mercury air parts co., inc. CORPORATION 
O Toleghons  Ulten OOSEe Tele GOK Ce ise 5295 WEST 130th STREET Send prints and/or samples for estimates on machine costs. 
e TOUGH SPECIALS 10 DAY DELIVERY CLEVELAND 3 OHIO 
MANUFACTURERS OF PRECISION HARDWARE . .. Leader in Planetary Thread Rolling Machines 
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If you design, specity or buy for the metalworking 


industry, here’s why you need a copy of... 


HITCHCOCK'S 
MACHINE and TOOL DIRECTORY 


1961 Edition 


This most comprehensive, most usable directory for the 
metalworking industry is an attractive, hard covered, 
thumb-indexed, desk-sized book containing more than 


HITCHCOCKS 


1961 ; 1000 pages made up of the following sections: 


MACHINE 
AND TOOL 


DIRECTORY 


PRODUCTS Actually two sections. A 16-page index alphabetically lists all 
of the more than 2100 different types of products. A 500-page section lists 
products and all known suppliers of each item. 


TRADE NAMES More than 2500 trade names are listed, including a de 
scription of the product and the manufacturer's name. 


ADDRESSES A complete list of names and addresses of all manufacturers 
listed in the Products Section. 


ASSOCIATIONS Up-to-date list of more than 250 important trade and 
professional associations with names, addresses and persons to contact. 





HERE’S WHAT TYPICAL USERS SAY: 


TOOL STEELS Producers, distributors, trade names and AISI designations 


“This directory has been most helpful and of tool and die steels. 
appreciated.” 
—Senior Buyer, Ford Motor Company 


CARBIDES Suppliers, grades and uses of carbides. 


“We use this book more than any other for the 

selection of vendors and component parts used 

in designing special machinery and tools.” 
—Supervisor, General Electric Company 


CUTTING FLUIDS Suppliers, grades and suggestion applications of cutting 
fluids and coolants. 


GRINDING WHEELS How to use grinding wheels, the markings on wheels 


Prsag book is a virtual gold mine of informa- and other important data is included in a handbook section. 
10n. 
—Manufacturing Planning Head, ¢ INDEX TO ADVERTISERS Includes a complete list of all principal products 
Hughes Aircraft supplied by each 1961 advertiser. 
an dhs uaa way it is compiled for + DISTRIBUTORS Branch offices and distributors of over 500 advertisers 
—Scully-Jones & Company are listed by geographical sections of the country. Directory purchaser 


will receive section for his area, or can purchase special booklet containing 


Your book does its job admirably. We feel all 11 distributor sections for $10. 


we need no other reference in its field.” 
—Engineer, Torrington Manufacturing 


jroo ----------- erermieteeEeeE an , 
! Directory Department ! 

Hitchcock faites Company ORDER NOW! 
Wheaton, Illinois : Use this handy order form to 
j Please send me prepaid: ! put this directory to work for 
- —. copies of ‘Hitchcock's Machine and Tool you. There is no substitute for 
Directory” (1961) @ $10.00. accurate information and 
1; Aen eee Name ____________________ ! practical suggestions on spe- 
! rte eaten whe Company —_ $$$ ___— cifying equipment. Directories 
j enclosed Address — will be mailed February 10, 

(CO Please bill my company a ee 1961. 
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BUTT WELDING MACHINE at Rempe Company, Chicago, is believed to 


be the oldest resistance welding equipment still operating in this 
country. 





MICROFILM VIDEO-TRANSMISSION SYSTEM brings drawing from 
control library to drafting room on high-resolution television screen, 
for an on-the-job conference. Transmission, selection and magnification 
are all done electronically. 


February, 1961 





INDUSTRY MAKES NEWS 





NOVEMBER FASTENER SHIPMENTS 
November fastener shipments were 81% 


of the 
1956-58 average, on a seasonally adjusted basis. The 
two point drop from October’s 83% confirms the low 
level of third quarter activity. October and November, 
1960, match closely the two 1959 months. In 1959 
general activity was slowed down by the steel strike. 


WELDING UNIT, 70 YRS OLD STILL IN USE 

A welding unit believed to be the oldest piece of 
resistance welding equipment still in use was designed 
and built by Thomson Electric Welder Company 
in 1889. 

The unit was purchased by the Rempe Company of 
Chicago in 1896. The original dies still function satis- 
factorily and the circuitry has held up better than 
anyone imagined at that time. The first time the guide 
rails for the movable platen had to be repaced was 
in 1959. 

For 52 years the machine was operated by John 
Schaeffer. He retired in 1959, however, Rempe still 
calls on him to come in occasionally to weld up some 
sections, using the 70 year-old machine. 4 


ELECTRONIC UNIT PERMITS REMOTE VIEWING 

A microfilm video transmission system permits a 
viewer sitting miles from the central transmission point 
to instantaneously view microfilm material on a high- 
resolution tv screen. 

A remote control provision allows for the scanning 
of the microfilm from the viewer’s position, so that 
he may select any section of the film he wishes to 
examine and then electronically enlarge that portion 
by as much as 60 times the microfilm aperature size. 

The system, developed by the Nord Photocopy & 
Electronics Corporation eliminates the use of tv 
cameras and special lighting, since transmission, selec- 
tion and magnification are accomplished electronically. 

Any number of people can look at a microfilm 
simultaneously and hold a conference without actually 
getting together physically. As an example: A break- 
down occurs on the production line. The foreman 
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thinks the problem may be because of a discrepancy be- 
tween actual dies and the original engineering specifications. 
Calling for the microfilm slide of the specifications, they are 
put on his monitor on the factory floor, and at the same 
time the engineering department is asked to look at the 
slide also. Both departments can confer without leaving 
their specific job areas. 

For greater clarity and detail, the system uses 945 scan 
lines, compared with a 525 line system used in commercial 
tv. The system also uses a special phosphor on the receiving 
tube. The result is a green, “eye ease” picture, with very 
little glare. 


For torqueing problems USE the 


New 
“TITANTORKER” 


controlled 
TORQUE DRIVER 


“TrraNToRKER” makes controlled 
power torque available for a variety 
of torque uses—at low cost. 

When desired torque is reached an 
audible signal is given as the internal 
driving balls are forced out of their 
sockets and overrun. 

EASY ADJUSTMENT-—For increased 
or decreased torque, “TrraNTORKER” 
can be simply adjusted with an Allen 


JACOBSON SIGNS AUSTRALIAN AGREEMENT 


Jacobson Nut Mfg. Corp., Kenilworth, New Jersey, re- 
cently negotiated an agreement with Australian Chemical 
Holdings, Ltd. of Sydney, Australia. 

Under the terms of the agreement, Jacobson will provide 
engineering advice and equipment for the manufacture 
of Jacobson products by Australian Chemical for the 
Australian market. 





wrench. 

“TrraNTorkER’ can be used with any motive “pel ex- 

cept impact wrenches, Is ideal for most controlled power 

torque problems due to ease of adjustment and main- H. M. HARPER CO. GETS B-70 PARTS CONTRACT 
tenance. A major contract to produce a wide variety of extruded 


specialized stainless steel shapes for the B-70 Valkyrie 
bomber, was announced recently by The H. M. Harper Com- 
pany’s metals division. 

The Morton Grove firm will be the major supplier of the 
Write for details and prices extruded shapes, which will be used as structural members 
in wings, fuselage, pilot’s cockpit and crew compartments. 

Approximately 105 different extruded shapes are involved 
in the contract. They will be produced of a special stainless 
T | TA N TO (@) L C oR steel alloy with physical properties capable of withstanding 

the more than 2,000-mile-per-hour speeds of the B-70, as 
well as the extremely high surface temperatures generated 
at Mach 3 speeds. 


Available in 4 sizes in maximum torques from 75” lb. to 
225’ lb., with Female Adapters in driving head and Male 
Adapters on torque base. 


World’s Largest Producers Of 
IT'S Stud Drivers And Pullers 


ooL 





47 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 














Use postpaid card. Circle No. 268 








: EK ae 1 & ‘ 

For many years Progressive has pointed the way to better production 
in American Industry with new ideas in welding equipment and 
fixtures. 







Today Progressive’s modern facilities and extensive experience offer 
dependable solutions to the many unusual problems confronting 
industry the world over. 





This gigantic (24’ diameter x 70’ length) booster assembly fixture 
for the Saturn missile, shown above, is a good example of Progres- 
sive’s tremendous facilities and abilities. 








Progressive’s experience can save you time and money. Our engi- 
neers will gladly discuss your requirements. 


THE PROGRESSIVE WELDER & MACHINE CO. 915 Oakland, Pontiac, Mich. 


Use postpaid card. Circle No. 269 
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PARKER SEAL NAMES MEYER VP-MFG 


George Meyer has been appointed 
vice president-manufacturing of the 
Parker Seal Co., Culver City, Calif. 
Meyer had been manager of manufac- 
turing. 

He will be responsible for all the 
company’s manufacturing facilities in 
California, and also at the Berea and 
Lexington, Ky., plants. 

\ Meyer will transfer his headquarters 

t to Berea, Kentucky about February 1. 

He joined Parker Seal in January, 

1959, coming from Warner & Swasey Inc., where he was 
associated for 12 years. 





DISTRICT MANAGERS FOR METAL EDGE 
oe “4 ee 4 Metal Edge In- 
\ dustries, Barring- 
ton, N.J., has an- 
nounced the ap- 


o pointment of Wil- 
é liam C. Carson 
de district manager 
‘ of its northern 


SLUSSER 





CARSON 
New Jersey sales 


territory and Warren E. Slusser as the district manager of 
its western Pennsylvania, Ohio sales area. 

Metal Edge manufactures standard stock boxes, materials 
handling drawers, bin boxes, tote trays, and production line 
hoppers, 


ELECT PRES. OF WALLINGFORD STEEL 

William H. Grinold, vice president of operations has been 
elected president of the Wallingford Steel Co., Wallingford, 
Conn., a subsidiary of Allegheny Ludlum Steel Corp., effec- 


onal DRIV-LOK 
grooved pins in 
SPECIAL MATERIALS? 


alloy steel-heat treated 
stainless-303 and 416 


DRIV-LOK Pins — the positive locking, solid 
steel body grooved fasteners — are also avail- 
able in a variety of special materials to meet 
particular requirements of strength, corrosion 
resistance, electrical qualities, or combina- 
tions of these properties. Like all DRIV-LOK 
Pins, they are carefully made to exacting 
standards, are easy to install and will reduce 
your fastening and assembly costs. 




























Write us, describing your fastening requirements. 
Recommendations made and catalog sent without 
obligation. 


DRIV-LOK SALES CORPORATION 


73\ Park Avenue . 









Sycamore, Illinois 


Use postpaid card. Circle No. 270 
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Exclusive from Bassick: 





The clamp with 
“worm-gear advantage”’ 


The tremendous mechanical advantage of the time-tested 
worm-gear mechanism is at your disposal in Bassick’s “Gear 
Lock’ clamp series... the only clamp of its kind manufactured. 

Each Gear-Lock clamp can sustain a force of up to 2000 
pounds—twenty times greater than the best resilient clamp. 
Gear-Locks are designed especially for air-tight, pressure- 
tight, or de-humidified containers of steel, aluminum, plastic 
or other materials. They’re secure against shock and vibra- 
tion, and can be fixed in a literally infinite number of closing 
positions, eliminating the necessity for “custom mounting” 
each clamp. 


Gear-Lock clamps are just one of the 
extensive assortment of clamps, fasten- 
ers, strikes, springs, and levers manu- 
factured by Bassick for both military 
and general industrial use. You'll find 
the complete line, plus a variety of typi- 
cal applications, described and illus- 
trated in Bassick Catalog No. CF-60. 

Write for your copy today. THE 
BASSICK COMPANY, Bridgeport 5,Conn. 
In Canada: Belleville, Ont. 1.12 














Ii! Bassick |p 


























STEWART-WARNER CORPORATION 





Use postpaid card. Circle No. 271 
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tive January 1, 1961. He succeeds Edmund B. Cleborne, 
NEW KNU-VISE LOAD INDICATING PLIERS who has retired as president of the company he founded 


GUARANTEE CLAMPING FORCE in 1922. 


The company’s board of directors also announced the 
election of Guy Cleborne as vice president, in addition to 
his office of treasurer. 


E. B. Cleborne remains as a director of Allegheny Ludlum 
Steel Corp., chairman of Wallingford Steel, and a director 
er of the Arnold Engineering Co., Marengo IIl., another Alle- 
gheny Ludlum subsidiary. 











ene. APPOINTMENTS AT BUHR MACHINE TOOL 
3 LIP 1200 SERIES — og 
has been appoint- ; 
ed vice president 
in charge of sales 
These pliers are for applications where it is essential, and often critically at the Buhr Ma- 
so, that a certain clamping force be applied time after time—regardless chine Tool Co., 
of the thickness of the work Ann Arbor, Mich. 
In use, the adjusting spindle is set for the desired clamping force by He was formerly é -_* 
trial clamping. When the proper force is obtained, the self-locking nut manager in the DAUM MILLER 
on the anvil is then adjusted so that the LOAD INDICATING manufacturing engineering office, of the Ford Motor Co. 


WASHER moves “just smoothly” with the plier clamped on the work. 
Thus, once a certain clamping force has been established it can be read- 
ily duplicated on any other work thickness simply by adjusting the 
spindle so that the LOAD INDICATING WASHER again moves 
“just smoothly” after clamping. 


Richard Miller has been appointed manufacturing manager. 
His background includes executive and manufacturing posi- 
tions in the machine tool and automotive industries. 


Write for complete information on this time-saving model. POP RIVET NAMES ASST. SM 

Manufacturers of over 150 models of manually and air-operated clamps and pliers Robert H. LeSage has been promoted to assistant product 

KNU-VISE sales manager of the Pop Rivet Division of United Shoe 

tke HAPEER MANUFACTURING CO. Machinery Corporation, Shelton, Connecticut. He succeeds 

ESTER 3 i , 

DAVISON ROAD te ee er tha Jack H. Schofield who was recently promcted to product 

LAPEER, MICHIGAN CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. sales manager. 
1131 Pettit Road, Burlington, Ontario 





LeSage brings to his new position more than three years 
Use postpaid card. Circle No. 272 
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Need a fast solution 
to a fastener problem? 


YOU GET INDIVIDUALIZED SERVICE Thompson-Bremer & Co. 
FROM THOMPSON-BREMER weilock Division of 
We are one of the few fully integrated manufac- Ramey Sena 


INDUSTRIAL FASTENERS & Foundry Company 


turers of Sems, lock washers, thread-cutting ooii rile ccc ccececcecececccceeceeeees 
screws, terminals and cold-headed specialties. : thompson-Bremer & Co. : 
Since our engineering services and components’ : Dept, 6121 ° 


manufacturing are together under one roof, we : Ze. 7Sii!¢ 


are particularly well able to give you fast, in- ~- Please send me 
dividualized service at competitive prices. We'll : _ a rd eo : 
bid on your specials requirements, or fill orders: 
for standard items on short notice from the 
extensive line of EVERLOCK products stocked 
by your local distributor. Send for catalog and _ : : 
samples or call your EVERLOCK representative. ; “* Zone——State____ 
Use postpaid card. Circle No. 273 
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—EVERLOCK fastener cata- : 


eT ee __Title ee 





> Company 


: Street iaainciinatanonbahauaat 

















we 





of field experience as ‘empany sales representative in 
St. Louis and as district sates manager in Chicago. 


REPRESENTS STANLEY-HUMASON, INC. 

J. Douglas Martin has been appointed manufacturers rep- 
resentative in the upper New York State area for Stanley- 
Humason, Inc., subsidiary of The Stanley Works, Forest- 
ville, Conn. He was formerly a sales representative for IBM 
attached to the Rochester, N.Y. sales office. 








KEEPING TAB ON THE WEIGHTS of a large percentage of all aircraft 
and missiles are “C and S" strain gage load cells (shown in insert) 
manufactured by Revere Corporation of America. Revere produces the 
top plate from Allegheny Ludlum Steel Corporation's Sagamore tool 
steel. In the picture, the technician is weighing a Convair Atlas missile. 
A special cable connects the load cell with a ‘‘C and S" electronic 
weighing kit which reads out weight to accuracies at 1/10 of 1%. 








Wy this machine will 
drive up to 
10 screws at 


one time... 


. reducing assembly costs 
and improving quality. Built for 
high production jobs where a 
fixed set up is practical, this 
multiple spindle screw driving 
machine automatically feeds 
screws from a hopper and 
drives them to a predetermined 
torque. Evenly distributed pres- 
sure eliminates stresses caused 
by driving home one screw at 
a time. A simple sliding fixture 
positions work pieces accu- 
rately. 


Machine illustrated shows ap- 
plication of multiple spindle 
screwdriving to assembly of 
electric power drills. 


Send a sample of your as- 
sembly and a list of your re- 
quirements. We will be happy 
to show you how multiple 
spindle screw driving can be 
applied to your job. 





Lelele) @. sot ile @ieve]  ii7-U. bf 


2415 West 24th Street 


Chicago 8, Illinois 











Use postpaid card. Circle No. 274 
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GRIPCO CLINCH NUT 
With or without self- 
locking threads. Hex col 
lar prevents turning when 
torqueing bolt 


GRIPCO TOPLOCK NUT 


One piece all metal 





You get these 
“extras” when 
you specify 


GRIPCO PILOT-PROJECTION 
WELD NUT 

With or without self 

locking threads. Center 


® ing collar positions nut 
and protects threads 

from weld spatter. 
FASTENERS— 


4 
— 40 sales representatives all 
over the country for prompt, fast service. 


iy 4, 
— Quality controlled by the 
oldest established lock nut manufacturer 
in the U.S. 


— Large inventories to ensure out 
of stock delivery on all catalogued items. 


Speed production and lower costs 
on your products with this Grip 
Nut family of GRIPCcO FASTENERS. 
Qualified fastener engineers are 

available for consultation on all [ 
your assembly problems. Consult 
the yellow pages in your phone 
book under “Gripco” for the one 
nearest you. 


Other Gripco Products: 


® Brass Toplock or Centerlock nuts. 
® Miniature weld and clinch nuts, with 
or without lock. 
® Toplock and Centerlock Hi Nuts. 
® Standard Semi-finish full and jam nuts. 
® Stainless Steel lock, weld and semi- 
finish nuts. GRIPCO COUNTERSUNK 
® Cold formed special nuts or parts to WELD NUT 
print. With or without self 
locking threads. Counter 
sink protects threads from 
weld spatter 


GRIP-NUT COMPANY si 


113 MAPLE AVE. 


GRIPCO CENTERLOCK NUT 
Locking feature in the 
center for fast feeding 
Can be applied from either 
end 


Send for samples and NEW CATALOG today 





Subsidiary of Heli-Coil Corporation, 


SOUTH WHITLEY, INDIANA Danbury, Conn. 


Phone: South Whitley 723-5111 
Use postpaid card. Circle No. 275 
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WELDING EXHIBIT SPACE IS 90% SOLD 


The American Welding Society announced that almost 
90% of all available space has been sold for its annual 
Welding Exposition, which will be held April 18-20, 1961, 
in the Coliseum, New York. 

Only manufacturers of welding equipment, materials or 
products closely related to welding, are permitted to exhibit. 
Attendance is similarly restricted to those with a primary 
interest in the welding field. 


LASALLE STEEL LICENSES CANADIAN CO. 


La Salle Steel Co., Chicago, Illinois, has announced that 
a license agreement has been concluded with the Canadian 
Drawn Steel Co. Ltd., Hamilton, Ontario. Covered in the 
agreement will be manufacturing and sales rights for 
Stressproof steel bars as well as products made by the 
elevated temperature drawing process. 


CONTINENTAL SCREW PROMOTES TWO 


Edward Pettengill has been appointed manager of produc- 
tion control and Robert L. Tripp was named purchasing 
agent for the Continental Screw Co., New Bedford, Mass. 

Prior to his promotion, Pettengill had served as purchas- 
ing agent for the company. Tripp joined Continental in 
1953, and since 1955 had served as traffic manager. 


HUCK FORMS SPECIAL PRODUCTS DIVISION 


A marketing and manufacturing division to produce close 
tolerance cold headed and roll-formed parts on special 
order has been formed by Huck Manufacturing Co., Detroit, 
Michigan. Called the Special Product Division it will be 
under the direction of Arthur W. Ackerman, Jr., who has 
been with Huck as assistant to the executive vice president 
since 1957. 
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S.M. FOR BIRDSELL WELDING EQUIPMENT 


R. Gail Beckstrand has been ap- 
pointed sales manager of Birdsell Divi- 
sion, Susquehanna Sciences, Inc, The 
firm, recently acquired by Chicago- 
based Susquehanna Corp., manufactures 
a complete line of welding machines. 
The factory is at Palo Alto, Calif. 

Beckstrand was formerly sales man- 
ager of Anderson Equipment Co., Los 
Angeles, for 6 years; and prior to that, 
a sales engineer for 14 years with Linde 
Co., Division of Union Carbide & Carbon Co. 








roller took place on January 16, 1961. It was exhibited during the 
following week at a heading-slotting-rolling exhibition held at Behr 
Machinery & Equipment Corporation in Rockford, III. Shown examining 
the machine is John Milburn (1), Behr representative, and Fred Roman 
(r), representing Roy Machinery & Sales, Inc. national distributor of unit. 





















pero for something special 
_.. for a particular application ? 











-»- rely on Ohio Rod Products for— 


SERVICE - QUALITY— UNIFORMITY 


OHIO ROD makes Special Headed and/ 
or Threaded Fasteners in short and long 
length — in short or long runs. Headed, 
Threaded, Collared, Bent, or Offset. 


Send drawings or blueprints for quotes and literature. 
OHIO ROD Sf ; — 
PRODUCTS CoO., INC. 


20258 1st AVENUE e BEREA, OHIO 
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HUCK APPOINTS CALLAHAN VYP-SALES 


Joseph E. Callahan has been named 
vice president in charge of sales of 
the Huck Manufacturing Company, 
Detroit. 

Callahan comes to Huck from Cleve- 
land Pneumatic Tool Company where 
he was commercial vice president in 
charge of sales. He had been associated 
with Westinghouse Electric Corpora- 
tion from 1929 to 1954, where he served 
as sales manager of the Micarta Divi- | 
sion for eleven years. | 

He later served as manager of the Garrett Corporation’s | 
Air Cruisers Division from 1954 to 1958. He then joined the 
Missile and Surface Radar Division of Radio Corporation | 
of America as manager of operations control. 


“EVALUATION OF FASTENING LOOSENESS...” 


A paper on “The Evaluation of Fastening Looseness on 
Equipment Dynamic Response” will be presented by C. S. | 
O’Hearne, of The Martin Company, at the annual meeting | 
and exposition of the Institute of Environmental Sciences | 
to be held in Washington, D.C., April 5-7. 

In addition there will be some 85 other papers presented 
at the meeting which has as its theme, “Global and Space 
Environments as a Challenge to Industry.” All major 
weapons system contractors, research institutes, and govern- | 
ment test agencies will be represented in the technical 
program. 


WALTHAM INSTRUMENT CO. ELECTS V-P 
Forbes Morse has been elected a vice-president of the 

Waltham Precision Instrument Co. This action coincides 

with the completion of the purchase of Electro-Mec Labora- 


STAR STAINLESS 
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Pull and Drop-type Rod Handles. 
Hospital-type, Welded Fixed Pin 
and Loose Pin Butt Hinges; blanks 
and with hole piercings. 


RIGHT OFF THE SHELF® 


Special Hinges in Steel, Brass 
and Aluminum made to order. 





These are just two items in Star's 
stock of stainless steel fastenings and 
hardware listed in our 1961 Catalog. 


STAINLESS STEEL 300 & 400 
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e@ WASHERS @e@ PINS 
e AN & MS FASTENERS. 


Send for YOUR Catalog 
today; letterhead please. 
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is the BIG 
VALUE 


If you cold-head screws, bolts, rivets or similar 
parts you owe it to yourself to see the ROY SP-1 
(SDDS) High Speed Header. The SP-1 is of 
advanced design cold-heading 275 precision pieces 
on ¥,” diam. and smaller blanks—up to 144%” in 
length. The Roy SP-1 gives top performance be- 
cause it is made to top quality standards! 


Dollar-for-dollar the SP-1 is incomparable — you 
must see it to believe it— write for details today. 


Another vores Member 
of the ROY mily” — 
Model C SCREW “SLOTTER 








If you can't come to Farmington for an actual demonstration, 
we will come to you in our Mobile Unit. 





ROY MACHINERY 
& SALES, INC. 


BRITAIN AVE. FARMINGTON, CONN. 
Use postpaid card. Circle No. 279 
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tory, Inc. by Waltham and its total integration into the 


over-all corporate planning. 


Morse is the founder of the Long Island electronics 
company which manufactures precision potentiometers and 
digitometers for use in computers and guided missiles. He 
will remain as president and the operating head of the 


Electro-Mec division. 


NAMED TO NYLOK CORP. BOARD 


Louis C. Lustenberger, president and board member of 
W. T. Grant Co., has been elected to the board of directors 


of the Nylok Corp., Paramus, N.J. 


Lustenberger has served as a vice-president and board 
member of Montgomery Ward and Co., and as executive vice 
president and general manager of W. T. Grant Co. He be- 


came president of the latter firm last year. 


GE FORMS BUSHING PRODUCT SECTION 


The General Electric Company has announced the forma- 
tion of a bushing product section at Pittsfield, Massachusetts. 
The new section began operation January 3 as a separate 
business rather than operating in its former position as an 


integral part of the company. 


N. Eugene Dillow has been named general manager for 


the section. 


The new product section will function with its own 
marketing, manufacturing, engineering and finance groups. 


HUNTER SPRING NAMES FIELD ENGINEER 


Hunter Spring Company, Lansdale, Pa., has announced 
the appointment of Walter E. Blankley as field engineer 
serving upstate New York and adjacent counties of western 
Pennsylvania. In this area, he will provide technical service 


for the company’s line of precision springs, as well as its 
special spring products. 

Prior to joining Hunter Spring he was in field and sales 
engineering work with Allis Chalmers Manufacturing Co., 
and design engineering work with Radio Corporation of 
America. 


Robert H. Can- ae 
non, Jr., has been a 
appointed to the 
newly created 4) 
post of assistant 
sales manager in 
charge of field 
sales. Cannon has . é 
most recently CANNON TAYLOR 
been eastern sales manager with headquarters in the com- 
pany’s distribution center at Lodi, N.J. In his new post he 
will be in Kingsport, Tenn. 

George J. Taylor becomes eastern regional sales manager. 
W. C. Cooke will become district sales manager of the 
Philadelphia office and R. Clay Dubberly becomes district 
sales manager of the division’s Cleveland office. 





NAMED TO NEW POSTS AT RCA 


RCA announced the appointment of F. L. Ankenbrandt to 
the new position of manager, defense product assurance. 

The new group will centralize staff direction of all re- 
liability, maintainability, value improvement and quality 
control activities which are performed at many levels and 
at many offices throughout defense electronic products. 

Frank G. Willey was named as manager of infrared sys- 













AN 


DURA-LOC 
HIGH TEMP 


LOCK NUT 


Exclusive collet-type locking action and free-spinning principle, 
prevents excessive galling or seizing and assures uniform bolt 
loading for a given torque. Mid-grip locking feature results in 
vibration-proof gripping power. 

e Installation and removal is fast and simple. 

e Dura-Loc nuts provide unlimited reusability. 

e Available in sizes up to 7/16” in coarse or fine threads. 

e Approved for military applications up to 1600°F. 


Write for literature 
® 


THE DELRON| COMPANY, INC. 





24 SOUTHERN AVE., SOUTH GATE, CALIF. © LORAIN ‘7-247 


Use postpaid card. Circle No. 280 
sa 









DRAFTSMEN! 
ENGINEERS! 
DESIGNERS! 





SEND FOR YOUR FREE COPY! 


TA’s new Manual 210G gives you 94 pages of prints, 
tables, illustrations, specs and installation tips. 


Save money for your company. Conserve your valuable time. 
Don’t design clamps when TA offers you 40,000 of them to choose 
from at off-the-shelf prices! 

This free manual shows all sizes and styles of loop clamps, 
bonding clamps, multiple clamps, center clamps, wire harness 
clamps, wave-guide clamps—plus blocks, brackets, busbars, line 
supports, and related items. 

Sizes from 4%” to 6” diameter in 16ths for bolt mountings from 
#4 to 4”. Available in aluminum, steel, and stainless. All manner 
of high and low temperature insulation materials. 


: Put this free manual to work for you! Write TA today. 


TH Mfg. Corp. 4607 Alger Street 
Los Angeles 39, Calif. (or call CH 5-3748) 
TWX 9863 Glendale, Calif. » WUX CAT Los Angeles, Calif. 


Use postpaid card. Circle No. 281 
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tem. Willey, who joined the engineering department of the 
missile division in 1959 as a manager, had for the previous 
five years been responsible for marketing infrared, radio and 
servo products for the Servo Corp., and telemetry products 
at Data Control Systems, Inc. He holds a number of patents 
in these fields. 


GRIP NUT APPOINTS DICKINSON 


Douglas Dickinson, 
sales representative for Heli-Coil 
Corp., Danbury, Conn., has been ap- 
pointed sales representative for the 
Wisconsin territory by Grip Nut Co., 
South Whitley, Ind. 

Before joining Heli-Coil in 1954, 
Dickinson served in the Air Force’s 
Production Resources Division at 
Wright Field. A graduate of the Uni- 
versity of Chicago, he is a registered 
professional engineer in the state of 
member of the Society of Automotive 


formerly area 





Ohio, 


and is a 
Engineers. 


BOSTITCH TO BUILD PLANT 


The purchase of 41 acres of land in Clinton, Conn., on 
which a modern wire mill will be built for Universal Wire 
Company, subsidiary of Bostitch, Inc., will be a structure 
of approximately 100,000 square feet. The plant will accom- 
modate up to 100 employees. It will produce a substantial 
part of the Bostitch requirements of stapling wire and 
attaching wire. At normal production rates Bostitch, Inc., 
consumes approximately 30 tons of wire a day in the manu- 
facture of staples alone. 

Construction of the new plant was scheduled to start 
before the first of the year. Universal Wire Company is 
presently located in Stamford, Conn. 









YLON INSULATED 
od SOLDERLESS 
PIGTAIL 


CONNECTORS 


FAST - LOW COST 
FOOLPROOF - PERMANENT 


NC-2214 
22-14 wires 


Translucent natural Nylon 

in a special closed-end design. 
Wires and tool are easily 
positioned to crimp uniformly 
tight in one quick operation. 
Permanent, fully insulated, 
vibration-proof! Any number 
and combination of wires 
totaling within gage limits. 
Quick delivery from stock. 
Sharp-pencil pricing. Color 
codes available on quantity order, 


Write for Bulletin, 
Samples, Prices 


ETC incorPORATED 
990 East 67th Street, Cleveland 3, Ohio 


Use postpaid card. Circle No. 282 
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16-10 wires 


February, 1961 











PLASTIBOX 


Mou) | ASSEMBLY 


\\1 CONTAINER 


. Crane //, 
pe af 














WB 








The Rotary Bench Stand 
keeps parts and fittings at 
the worker’s fingertips at 
all times. Easy turning ac- 
tion, but stays where it’s 
placed for fast, efficient 
work. Mounts various com- 
binations of three Plasti- 
box sizes, or all one size. 
Boxes can be quickly and 
easily removed for refill- 
ing. A low cost accessory 
that will pay for itself in 
a few months! 








Inexpensive Mobile Trucks 
are available to handle all 
Plastibox sizes . . . the 
truck shown will store and 
transport over 300 of one 
size! Trucks have two 
swivel and two rigid cast- 
ers and are finished in 
grey enamel. Boxes can 
be quickly and easily re- 
moved for refilling or for 
bench work. 


Write today for 
brochures showing 
complete details, 
other accessories, 
and prices. 


MHI 
Pacific Coast Show 
‘44 BOOTH No. 506 


ud COMPANY 


202 Montgomery Street, Watertown, Wisconsin 
Use postpaid card. Circle No. 283 
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MILFORD RIVET EXTENDS SALES TERRITORY 


Gordon V. Oldham Corp. of Newark has been appointed 
sales representative in additional areas of New York State 
and New Jersey by the Milford Rivet & Machine Company, 
manufacturer of rivets, rivet-setting machines and cold- 
headed specialties. 

The Oldham organization’s 
effective on January 1. 


expanded territory was 


BLACK & WEBSTER BUYS VAN CLEEF & CO. 


Black & Webster Sales, Inc., Watertown, Mass. has 
announced the purchase of Van Cleef & Co., Inc., Branford, 
Conn., agents and distributors for The Polymer Corporation 
of Pennsylvania, manufacturers of industrial plastics. 

Plans are underway to enlarge sales operations of The 
Polymer Corp., of Permacel paper, film; cloth, and laminated 
electrical tapes. 


GM NAMES DIR. OF PROCESS ENGINEERING 


Richard G. Carter has been appointed as director of tool 
and process engineering for the Buick-Oldsmobile-Pontiac 
assembly division of General Motors, effective January 1. 

He succeeded Leon H. Stermer who has retired. Carter, 
who will transfer to division headquarters in Detroit, had 
been general superintendent at the B-O-P plant in South 
Gate, Calif., since August, 1958. 


HAYDOCK PROMOTED AT UNITED-CARR 
Samuel Haydock has been 


president of United-Carr 
Massachusetts. 


to the 
Boston, 


appointed assistant 
Fastener Corporation, 


He has been associated with the company since 1946 
serving as personnel manager of the Carr Fastener Company 
division, in Cambridge. 






STANDARD 
ELECTRICAL 
PARTS delivered 


FAST! 


Lugs @ Clips @ Terminals 
Wire Forms from Stock 














Send for your copy of the new 
Zierick catalog No. 22 TODAY! 


81 Rockdale Avenue, New Rochelle, N.Y. © NEw Rochelle 6-8520 
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NAMED PLANT MANAGER AT CHRYSLER 


Walter B. Connolly has been appointed general plants 
manager for Chrysler Corporation’s stamping group. 

Connolly will be responsible for the general operations of 
the plants in the group. Also, he will direct group plant 
managers in the installation of all programs and policies. 

Prior to his present appointment, Connolly served as plant 
manager for the group’s Mack Ave., stamping operations. 


ONE INCH RIVET STOCK AVAILABLE 


Coiled rivet rod, used to produce bolts and other cold 
headed products, in addition to rivets, is now available in 
diameters up to 1”, from Aluminum Company of America. 

The large-diameter rivet stock in all suitable cold-heading 
alloys in annealed and strain-hardened tempers is supplied 
in 120 lb. coils. 








NEW HEADQUARTERS for the Gardner-Denver Co., are located just west 
of Chicago, near northern Illinois expressway network. Building has 
1,800 sq ft of space for parts storage, and is built on 40,000 sq ft 
of land, providing space for future expansion. 





With ONE Micro-Set Torque Tool! 


Apco Mossberg’s improved Micro-Set Torque Too! does 
both . . . torques left and right. Simple to set and stays set at 
5 to 150 inch-pounds of torque. Releases Automatically at 
. and resets itself. 


desired tension . . 
Compact and Versatile, Micro-Set is ideal for rapid preci- 
sion assembly of electrical and industrial equipment, instru- 
mentation — all close quarter tightening. 

Several Sizes Available: 5 to 150 inch-pounds, 100 to 750 
inch-pounds, 700 to 1600 inch-pounds, and a preset Midget 
type wrench for torquing in inch-ounces. Write today! 





PCO MOSSBERG 


COMPANY 
215 Lamb Street, Attleboro, Mass. 


Use postpaid card. Circle No. 285 
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RAYTHEON COMPANY PROMOTES HAMMOND 


Raytheon Co. has announced the ap- 
pointment of Curtis R. Hammond, com- 
mercial vice president—market de- 
velopment. 

He had been director of commercial 
sales development, and will continue to 
work with the firm’s manufacturing di- 
visions and coordinating divisional sales 
activities. 

Hammond was named director of re- 
gional commercial administration in 
1958 and supervised the company’s 
marketing centers across the nation until last May when he 
was named director of commercial sales development. 











ARCHITECT'S SKETCH of new Paris, Ill., plant to be constructed by 
Zenith Rudio Corporation subsidiary, Central Electronics, Inc., on 30 
acre tract. The 100,000 square foot, one story masonry and 
glass structure will house facilities for production of radio receivers 
and the manufacture of electronic components. It is slated for com- 
pletion in June, 1961 


TOWNSESS) 


QUALI-MATIC MACHINES 


Finish, for a top automotive man- 
ufacturer, a speedometer magnet 
shaft by drilling and countersink- 
ing 2 diameters (A&B) maintain- 


ing concentricity with the main diameter (C) within 
plus or minus .002 total indicator reading with no 
damage to ground finish. 


Townsend of Hartford. A Town- 
send High Speed Shaving Ma- 
chine,with motorized drill attach- 
ment, produced 1200 pieces per 


hour—per machine. Exclusive automatic hopper feed 
permits one man to operate 4 to 6 machines. 


Townsend machines operated by 
one man—can accurately mass 
produce from 38 to 51 thousand 
pieces in one eight hour working 


day. 














NOTE; This same machine can be easily retooled for a 
drilling, turning, or facing operation within range 
of 14% to 3 inches, from .080 to .625 diameter. 


The H. P. TOWNSEND MANUFACTURING CO. 


HARTFORD 10, CONNECTICUT 
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NATIONAL LOCK 


...One source 
supplier for 
fasteners and 
hardware 


National Lock offers superior 
engineering and design ability, 
plus extensive, up-to-date pro- 
duction facilities, to manufacturers 
in all phases of American 
industry. The broad knowledge 
gained in serving these varied 
customers can serve you, too. 
Look to National Lock when you 
need fasteners and decorative or 
functional hardware of the 
highest quality. Write today 


for full information. 


NATIONAL LOCK 


INDUSTRIAL HARDWARE DIVISION 
NATIONAL LOCK COMPANY «¢ ROCKFORD, ILLINOIS 
INTERNATIONAL DIVISION 
13 &. 40TH ST. NEW YORK 16, N. Y. 
CABLE: ARLAB 


Use postpaid card. Circle No. 287 
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NUCLEAR POWER PLANT FOR ANTARCTIC 


The first atomic power plant to be used in the Antarctic 
should be at Davisville, R.I. ready for shipment to McMurdo 
Sound by next fall. 

Prefabricated at the Martin Company’s plant in Baltimore 
in a series of 30 foot “modules,” the reactor system is de- 
signed so that it can be put together by Navy Seabees within 
60 days after arrival at the site and readied for full power 
generation only 15 days later. 

The plant will be operated by military personnel under 
the direction of the Commander, U. S. Naval Support Force, 
Antarctic. 

Because of high transportation costs, diesel oil in a re- 
mote area like the Antarctic is more expensive than the 
nuclear fuel required to produce the same amount of elec- 
tricity. It would take millions of gallons of fuel oil to equal 
the power output of the nuclear plant. 

The increased electrical supply at McMurdo will make 
possible a far better communications system than now exists. 
Point to point contact will be maintained with the U. S., 
Australia and New Zealand, as well as among the various 
stations in Antarctica. 


ELECTED V-P AT SOLAR AIRCRAFT 

Paul A. Pitt has been elected vice president—engineering 
of Solar Aircraft Co., a subsidiary of International Harvester 
Co. 

In his new position, he heads Solar’s engineering and re- 
search activities. 

Sumner Alpert was named manager of a new division 
which includes Solar’s aerospace, ground support and in- 
dustrial products, with responsibility for sales and project 
engineering in these areas. 

Pitt has been Solar’s chief engineer since 1955. He joined 
the company in 1942 and has led the development of the 


company’s gas turbines, controls, and turbomachinery. 

Alper, formerly chief technical engineer, joined the com- 
pany in 1951. He is a member of the ASME, SAE, and the 
American Rocket Society. 


RB&aW ELECTS DURR TREASURER 


Godfrey J. Durr has been elected 
treasurer and director of Russell, 
Burdsall and Ward Bolt and Nut Co. 
Durr had been controller of the com- 
pany. He succeeds Evans Ward, who 
continues as chairman of the board. 

Durr is a CPA in the state of New 
York, and joined R B and W in 1947. 
He was previously associated with the 
New York public accounting firm of 
Loomis, Suffern & Fernald. 





DETROIT STAMPING PROMOTES ROBESON 


Harry C. Robeson, vice-president-sales of the Detroit 
Stamping Company, Detroit, Mich., has been named vice- 
president and assistant general manager of the company. 
He will head all the sales and manufacturing operations. 

Robeson joined Detroit Stamping in 1942 after working 
with Electric Autolite. In 1954 he was appointed sales 
manager and headed the marketing team assigned to the 
stamping division. 


KAYLOCK DIV. APPOINTS MANAGER 


John Wright, Jr., has been appointed merchandise manager 
special products for the Kaylock Division, Kaynar Mfg. 
Co., Inc. 

Wright, has had extensive engineering and sales experi- 
ence in the fastener field. 





EVERY KIND, 
SHAPE, SIZE 


COTTER 
PIN 


for any specific purpose 
or general mechanical 
use is manufactured by 


WESTERN WIRE 








or chisel point, 


even ends 





Ww 
CASTLE 
COTTER PIN 


e« St. Lours 4, Mo 





Western Wire makes the 

largest and most complete line 
of cotter pins in the U.S. 

WW Cotter Pins are consistently 
accurate even in complicated 
shapes — designed and 
produced in strict accordance 
to specifications. 


TAPER-POINT 
COTTER PIN 


Write for prices and 
samples too, if wanted. 


Use postpaid card. Circle No. 288 
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CREST PRODUCTS, INC. 
P.O. BOX 64, UNION, NEW JERSEY 
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At Kaynar he will direct the merchandising of special 
products developed and manufactured by the Kaylock 
Division. 


LANDIS MACHINE NAMES EXPORT SALES MGR 


A. R. 
of the Landis Machine 
J. M. McNeal, 
ment. 


Margin has been appointed export sales manager 
Co., Waynesboro, Pa. He succeeds 
who was export manager before his retire- 








TEMPERATURE EXTREMES from 300° to 115° below zero under 
simulated flight conditions up to 115,000 feet altitude can be repro- 
duced in this test chamber at Boeing's Wichita, Kan., plant. Used in 
testing aircraft systems under the heat extremes they encounter in 
actual flight, diving and climbing rate of 5,000 fpm can also be 
simulated 





MINIATURE HEADLESS 
SLOTTED SET SCREWS 


. . . put your needs in 
MOORE'S capable hands 





Wherever you require precision miniature headless slotted 
set screws, you can depend on Moore to meet your require- 
ments to complete satisfaction. Prices are right. Delivery is 
fast. And quality is to the highest industry standards. Avail- 
able in sizes #0 through #4 in a wide selection of materials, 
finishes, lengths and points. 


Specify Moore and be sure. Dependable quality 
for over 80 years. Write for price catalog. 


| 402 °F 58 3 George W. Moore, Inc. 


since 1880 
91 Beaver St., Waltham 54, Mass. 


SET SCREWS 
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Efficient Parts Control with 


ep deo), Bt -Tot- J} ol-Taal-val tc 


HANDLE PARTS UP TO 3” SIZE 





For Solenoid...Air...or Mechanical Operation 
Dixon Escapements are 
designed to handle a 
broad range of piece- 
part requirements at 
rates up to 200 parts 
per minute. They are 
ideal for application 
to screwdrivers 
and other assembly 
equipment, either 
standard or special. 











You won't need to 
experiment. These 
standard units 
save engineering 
and construc- 

tion time and 

have the impor- 
tant advantage of 
replacement parts 
being available 
from stock. 





Write for 
complete data 
and prices. 


DIXON AUTOMATIC TOOL, INC. 
2309 23rd AVENUE « ROCKFORD, ILLINOIS 





EQUIPMENT FOR AUTOMATIC PARTS HANDLING AND ASSEMBLY 
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The Jack Nut cuts cost, speeds assembly, solves 
hitherto impossible fastening problems. Can 
be used as a rivet and/or blind fastener. It's 
versatile, easy to use and no special tools are 
needed. 


The only blind fastener with threads which 
grips any material from 0” to 34” thick. Needs 
only %” expansion space. Allows holes to be 
fashioned before, during or after fabrication. 
Hole size is not critical and special type of hole 
is not necessary. 


The Only 
Blind Fastener 
Which Grips Any Material 
From 0°’ To %6” Thick 








EASY TO INSTALL 
Made of quality steel, cadmium-plated. Grips 


oe Be Se evenly on rough as well as smooth surfaces, 
1 only %"" expan. Provides vibration-proof assembly. Weight- 
sion space. carrying capacity is limited in most cases only 


by strength of the material in which used. 


Sold By Wholesale Hardware, Electrical 
Wholesale & Industrial Supply Distributors 


Run in screw to 
Collapse spider 
anchor backing 
by exerting pul! 









































on thread. = ® 
“= \ 
Jack Nut now is — CORP. 
installed and — ee 
sonty to tease N. Sth St, Reading, Pa. 
attachment 
ne SPECIFICATIONS 
== T aij{s/j/ci{o{[elr 
¢ A cat. | cap | CaP | BODY | O’ALL MAX. 
re == | WO. | DIA. | THICK.| DIA. | L'GTH. READ 
| Baie 4-5. JN | 15/32| 3/64 | 9/32] 9/16| 6-32 [43/64 
—— 4-4, JN [15/32 | 3/64 | 9/32] 3/4 | 6-32 [43/64 
* 6S, IN | 17/32| 1/16 | 3/8 [11/16] 10-24 [25/32 
* * 85,5N) 5/8 | 1/16 |27/64| 3/4 |%"-20 [13/16 














S for 0” to %e”; L for Xs” to %” 
*8-32 & 10-32 threads available 
** 10-24 & 12-24 threads available 
NOTE: 4-S, JN & 6-S, JN also available in brass 
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INSTANT COST REDUCTION 


@ ASSEMBLING 
@ INSPECTING 


@ PACKAGING 
@ SORTING 





the original 


UNITABLE 


BELT CONVEYOR 


Products start flowing, you start saving when you 
move ina Unitable belt conveyor. Assemble it your- 
self — even alter it yourself when you need a change 
in side leaves, lengths or speed. Thousands of 
Unitable Conveyors have paid for themselves many 
times over. Here’s conveyor equipment within 
anyone’s budget! 
Circle 268 on inquiry slip for full 
information and specifications. 


CONVEYOR SPECIALTY 


COMPANY, INCORPORATED 


Distributors in Principal Cities 





46 Newport Avenue, North Quincy 71, Mass. 
Use postpaid card. Circle No. 293 





works magic with 


Electronics Fasteners 


You may be able to cut assembly costs 
by reducing the number of components 
in your product through elimination of 
insulating bushings, washers, etc. for 
Nylo-Fast Nylon fasteners have an ex- 
cellent strength-to-weight ratio with low 
dielectric constant and high dielectric 
strength. Resilient Nylon absorbs 
shocks, adapts itself to mating parts, 
permitting greater tolerance in manufac- 
turing and reducing risk of loosening by 
vibration. 

Produced in many colors, they have a 
high resistance to heat, shock, chemical 
attack and galling. Guaranteed uniform. 
Will resist continuous temperatures up 
to 250° F. and remain form stable to 
450° F. Nearly zero reflection for radar. 
Over 400 sizes available for instant deliv- 
ery. Write for standard samples or send 
specs for special quotation. 


ANTI-CORROSIVE Metal Propucts Co., INC. 
Office & Factory: Castleton-on-Hudson!5 New York 

Mailing Address: P. O. Box 1894-1,Albony 1, N.Y. Phone: PErshing 2-771] 
JUdson 2-7370 





(direct line from New York City Teletype: Castleton 353 


West Coast Warehouse: 2922 East Olympic Blvd., Los Angeles 23, Calif 
Telephone: ANgelus 8-5131—Teletype: Los Angeles 212 
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QUALITY CONTROL PROGRAM AT CHRYSLER 

Speaking before the American Society for Quality Control 
at a recent meeting in Detroit, Clarence G, Bauer, director 
of quality control at Chrysler, summarized his company’s 
new program. 

The company plans regularly scheduled meetings between 
the inspection staff and production workers. To bring about 
a closer cooperation between the two departments, each 
department’s problems will be aired in frank and open dis- 
cussion. The inspection staff will advise the workers what 
they are looking for and why, and the production staff will 
advise the inspection department of the limits and tolerances 
within which the machines can be expected to operate at a 
maximum efficiency. 

“It is the production worker who builds quality into a 
part,” stated Bauer. “Our program, based on this principle 
extends quality control through the inspector, who passes 
or rejects the part, to the production worker who makes 
the part.” 

Bauer also pointed out that the program is proving in- 
expensive and effective. It is showing the kind of encour- 


aging results at Chrysler that ought to be of interest to 
everyone in quality control. 





DESIGNERS AT Electronic Associates, Inc., chose a quick setting 
adhesive because of its instant bonding, ease of application and 
cleanliness of operation. Used to mount optical mirrors into aircraft 
plotting equipment, each of the four mirrors reflect a common light 
source through individual slits, projecting a 3” x 3” square of light 
lines. Mounted beneath an etched glass surface of an X-Y plotter, the 
small square of light lines may be positioned anywhere on the plotter 
to enclose and indicate a particular area. 


a reliable 
LOWCOST 
SOURCE for 


i —— 








e@ HAIRPIN CLIPS ....0...........ccceeee pate 
e HAIRPIN COTTERS ....................... 
e MACHINERY KEYS ..................... ” ory > 
(Round or Square Ends) ‘ 
Send for FREE Catalog fy a 


REIN LEITZKE e¢ Dept.A e HUSTISFORD, WIS. 
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JACOBSON APPOINTS AAGAARD V.P. 


The Jacobson Nut Mfg. Corp., Kenil- 
worth, New Jersey, has appointed 
Charles W. Aagaard as vice president 
in charge of sales. 

‘ Aagaard, who joined the company 
‘i in 1954, was previously associated with 
dee the Minnesota Mining and Manufac- 
. turing Co. in its sales department. 

A resident of Cranford, New Jersey, 
Aagaard is married and the father of 
three children. He is a member of the 
BPO Elks, Union, New Jersey. 





~ 


b 
. 
a 


oe 


R 
DEY 
eae 





PERSONNEL CHANGES AT H. M. HARPER 


David C. Cameron has been named district manager of 
the Cincinnati branch office of the H. M. Harper Co., 
Morton Grove, Ill. Cameron, who joined the firm in 1956, 
replaces the late Rankin E. Montgomery. 

Thomas Palesch was appointed district manager of the 
Cleveland office. He joined the company in 1959. 

Pete Geiger has joined the firm as sales representative 
for export markets. He was born in Switzerland and pre- 
viously was director of foreign sales for the Atwood Co., 
Rockford, II]. 


DOBB PROMOTED TO SALES MANAGER 


Harold R. Dobb has been appointed sales manager of 
Frauenthal Division of the Kaydon Engineering Corp., 
Muskegon, Mich. Dobb was previously assistant sales 
manager. 

During the last eight years, Dobb also held positions as 
project engineer and sales engineer, Before joining Frauen- 
thal Division, he was with Sealed Power Corporation, 
Muskegon, in the engineering department. 





NOW!... the industry’s finest 


AUTOMATIC PARTS FEEDERS 


at the industry’s lowest prices! 
If your operation involves the manufacture or 
processing of parts in volume quantities, it will 
pay you to investigate the cost saving advantages 
of Feedmatic-Detroit automated equipment. 


COMPARE THESE 
LOW FEEDMATIC 


PRICES on 


Standard Rotary Hoppers 














14” DIAMETER $185.00* 
16” DIAMETER 205.00* 
18” DIAMETER 225.00* 





Automatic pick-up and placement 
units available for complete auto- 
mation of assembly process .. . 
designed to meet your specific 
requirements. 

*Tracks extra, subject to quotation. 


SEND SAMPLE PARTS FOR PROMPT QUOTATION 


FEEDMATIC—DETROIT, INC. 


P.O. BOX 115-B @ SOUTHFIELD, MICHIGAN 
Rotary Hoppers « Floor Hoppers « Automatic Gaging Machines 
Assembly Machines 


All prices include 115 volt 
totally enclosed electric motor. 
220/440 volt motor $10.00 
additional. 
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Nothing SEALS as 
POSITIVE! 





ROLLED NYLON WASHERS 


make a positive seal up to 250°F and can be used 
with any standard fastener including tapping screws 


NYLTITE WASHERS SEAL AND STOP LEAKS 

WITHSTAND PRESSURE UP TO 15,000 PSI 

RESIST VIBRATION e PREVENT CRAZING 

RETARD ELECTROLYSIS AND ARE EXCELLENT 
FOR INSULATING 


(Long, headed sleeves are also available from stock) 


SEND FOR SAMPLES AND LITERATURE NOW! 


NYLTITE CORPORATION OF AMERICA 


280 BADGER AVENUE @ NEWARK 8, NEW JERSEY 
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To Protect Threads, Tubes, Valves, Components, etc. from Dirt and Mishandling 
Available from Stock 


ALUMINUM POLYETHYLENE 











“C” Series AN & 


SAE Fittings. "200" Series Ta- 


pered Plug & Cap 







cy 
“TY’’ Series Thick | ‘‘600'’ Series Sin- 


Wide Flange Ta- le Thread Pipe 
pered Plug & Cap aps 
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“P”’ Series AN & 
SAE Fittings 





“C-FT’’ Series to 
all Thread Speci- | “‘EP’’ and “EE” 
fications Series Elec. Conn. 
Plugs & Caps 


“D.0.C.”". Series 
Drive-on Caps 


“TC"’ Series Self- 
Sealing Caps—for 
AN & SAE Fittings 








“ERA”’ Series for 
ERMETO and MS 
Fittings 


“IF” Series Plugs = 

for Inverted Flare | “‘SP’’ Series 

Fittings Flange Caps 

Special Closures Manufactured to Customers’ Specifications, of Aluminum or Poly- 

ethylene. Quotations on request, furnish description desired including thread size. 
Manufacturers of Industrial Closures Since 1944 


©% CLOVER INDUSTRIES, INC. [emote 


Use postpaid card. Circle No. 297 


‘D.1.P.”” Series 
Drive-in Plugs 


























101 











LOCK 
WASHERS 


DESIGNED IN FOUR SERIES 
LIGHT - MEDIUM - HEAVY - EXTRA-HEAVY 
Made to ASA Specifications 


Send for Catalogs on Carbon 
Steel and Non-ferrous washers 





STANDARD LOCK WASHER & MFG. CO., INC. 
17 VIKING TERRACE ’ WORCESTER, MASS. 
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FASTENER AND 
WIRE FORMING 
EQUIPMENT 


COLD HEADERS 

THREADING MACHINES 

WIRE DRAWING MACHINES 
WIRE STRAIGHTENING UNITS 
SPRING MAKING MACHINES 
WIRE CUTTING MACHINES 
NAIL MAKING MACHINES 
BARBED WIRE MACHINES 


BEHR MACHINERY 
& EQUIPMENT CORP. 


1210 Seminary St. 
Rockford, Ill. 
U.S.A. 

Phone WOocdiand 2-7721 
Cable BEHR 





WRITE FOR CATALOGS! 


Also — a complete stock « 
of new and used Machine Tools 
and other equipment. 





Use postpeid card. Circle No. 299 
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U.S. STEEL PROMOTES PADDOCK 


Austin J. Paddock, formerly of Gary, Ind., has been ap- 
pointed administrative vice president-fabrication and manu- 
facture, US Steel Corporation, effective January 1, 1961. 

Paddock will be in charge of the American Bridge Divi- 
sion, Consolidated Western Steel Division, Universal Atlas 
Cement Division and Homes Division of US Steel. 

He was vice president-manufacturing operations from 1946 
until his appointment as vice president-contracting in 1954. 
He became president of American Bridge on July 1, 1956. 


HAYNES STELLITE CO. NAMES V-P 


Charles G. Chisholm has been appointed vice president- 
marketing of Haynes Stellite Co., a division of Union 
Carbide Corp. 

Chisholm has been general sales manager of the company 
since 1956. Before that he was sales development manager 
for six years. He joined Haynes Stellite in 1933 after gradua- 
tion from Lafayette College. 
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INTERNATIONAL LATEX CORPORATION'S newly-expanded Tylac plant 
at Cheswold, Del., will have eventual plant capacity of 36 million 
pounds of dry polymer output per year. Plant will be devoted ex- 
clusively to ‘‘custom tailor’ service. 





washers 
and Shims 


The operator no longer needs 
three hands to put the components 
together! 

Applications on which one tube 
is radiused or saddled to fit over 
another are sometimes difficult to 









preform with a washer or shim. 
The stiffness of the washer may 
hold the radiused member away 
from the other tubes. By curving 
the washer to the curvature of the 
tube, the problem is minimized. 


Curving a shim permits snapping 
of the shim onto the tube. 





LUCAS-MILHAUPT Engineering C1, 


5060 South Lake Drive, Cudahy, Wisconsin 
Use postpaid card. Circle No. 300 
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A special offer to readers 
of Hitchcock magazines .. . 


... this magnificent, 1,800 page 


60,000 technical and scientific definitions 
1,500 dictionary illustrations and maps 
Modern guide to English usage 





ALL IN ONE = 
HANDSOMELY BOUND 
LIBRARY VOLUME 


A special purchase makes it 
possible for us to offer this 
beautiful dictionary to our 
readers at $9.95 per copy. 
Thoroughly planned and _ pro- 
duced to withstand hard and 
frequent use, this outstanding 
edition packs a veritable library 
of information into 1,800 attrac- 
tive, easy-to-read pages of a 
single volume. Printed on high 
quality, specially selected 
paper. Sturdily bound in fine 
grain simulated leather and re- 
inforced at front and back joints 
with extra heavy end papers for 
added strength. On your office 
desk or in your home library, this 
luxurious volume gives you last- 
ing pride of ownership as well 
as a wealth of information at 
your fingertips. 


dictionary ...a $19.95 value... only $9.99 


More than 132,000 vocabulary entries 








ACTUAL 
SIZE: 


1042” HIGH 
T¥2”" WIDE 
4” THICK 


Plus ... Nine Sections of Practical Reference Material 


Dictionary of Synonyms and 
Antonyms—a treasury of a 
thousand words of similar and 
contrasted meanings. An aid in 
getting just the right shade 
of meaning. 


Concise Treasury of Popular 
Quotations—over 1,500 selec- 
tions from the world’s greatest 
authors, poets and philosophers. 


Dictionary of Classical Myth- 
ology—stories of the gods and 
goddesses of Grecian and 
Roman literature in dictionary 
form. 


Students’ and Authors’ Manual 
—a complete guide to modern 


Book Division 


Wheaton, Illinois 


copy. 


Please send me prepaid_ 


English usage, including basic 
grammatical rules, a guide to 
proofreading, hints for effective 
public speaking and many other 
valuable aids. 

Secretaries’ Guide and Manual 
of Information—a wealth of 
common-sense information for 
every office worker, including 
essentials of good business 
letters, filing systems, postal 
information, weights and mea- 
sures and business etiquette. 
Business Law for Laymen—up- 


to-date information on legal 
forms, contracts, insurance, 


Hitchcock Publishing Company 





mortgages, trade marks, wills 
and many other legal problems. 


Cyclopedia of Business and 
Finance—important information 
concerning money and banking, 
credits and collections, funda- 
mentals of bookkeeping and 
business arithmetic. 


Cyclopedia of Nature—hand- 
somely colored, full page illus- 
trations showing many different 
species of insects, wild animals, 
birds, flowers and trees. 


Foreign Words and Phrases— 
a valuable dictionary of more 
than 600 foreign words and 
phrases in common use. 


copies of the American College 
Standard Reference Dictionary at the special price of $9.95 per 





Use this handy 
order form... 


{_] Check enclosed Title__ 
[_] Bill me 


Company. 
Address 








City. Zone State. 








Don’t overlook these articles 




































FEATURES IDEAS AND REPORTS 

28—Transistor Production in Inert Atmosphere 15—Boeing Develops Hydraulic Torque Wrench 
Assemble semiconductors For use in near-inaccessible 
in nitrogen atmosphere areas of aircraft assemblies 
to insure product purity 

31—What Makes for Quality in Tapping Screws 18—Dial-Feed Welder Aids Phone Manufacture 


Helps produce 1300 clamp 
assemblies an hour at 
Western Electric plant. 


Here are some clues as 
to what constitutes 
quality in fasteners 


34—Diffusion-Bonding Copper and Its Alloys 20—Midget Soldering Iron for Tight Places 
New joining method produces Hughes Aircraft uses small 
bond said to be at least tool in circuitry work. 
as strong as the base metal 

35—High-Pressure Self-Sealing Fastener 22—-U.S. Patent for German Nut Tapper 
Report on a fastener that Automatic machine operates by 
seals its installation hole the “over-run boring” principle 
against leakage of gas. 

38—Friction as a Factor in Bolt Tension 25—Pin-Press Assembles Parts Automatically 


Table-mounted machine 
used in the assembly 
of rocker arms. 


Conclusion of two-part article 
on a factor often overlooked 
in threaded connection design 


42——Brake Assembly with Torque-Control Tools 27—Structure Uses Non-Metallic Fasteners 
Use of special fixtures with Radio tower is constructed 
impact-type air tools helps of fasteners made from 
improve product quality. thin wood veneers. 


Uy & ) 
SPIROL oy PIN Bridgeport, 









Blisterproof — 
oil & water 
resistant 


SCREWDRIVERS (SS am 


Rubber Grip 


















permanently 
Locked into 


" tough Amber 
sf! / Handle 
1. 80% of spring pin applications only require Medium Duty 507 Pa ee 


SPIROL PINS, which cost less. 


. Even the Heavy Duty SPIROL PINS in this socket-wrench 
universal joint don’t cost more than other types of spring pins. 





Ln) 


* Super Comfortable 
* Non-slip Grip 





3. Assembly costs are lowered with SPIROL PINS! Just drill the * Unbreakable Handle 

hole (plus and minus tolerances allowed only by SPIROL PIN) * Fully Guaranteed 

and drive the pins—automatically or by hand. rr aoe : encour 
4. Medium and Light Duty SPIROL PINS replace more costly ileal electricians 
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fasteners, even in materials where other spring pins cannot CUSH P lets high erade au °& 
be used. Come in Miniature Diameters, too: 1/32” to .052”. you turn ws oo y mecha ut 
tighter with less acte ing 


work—reduces 
1 





tat e— 
increases 


productivity 





Precision 
cross-ground 
point 


Available from Jobbers 
or write to manufacturer 





CONNECTICUT 
Write for free TECHNICAL DATA 
MANUAL. Free samples for 
specific applications. 





16 sizes and stvies. Regular points and Super Hard 
4 Phillips. $1.00 to $2.70 list PAT. NO. 2871899 


MANUFACTURING c. E. M. COMPANY, INC. THE BRIDGEPORT HARDWARE MANUFACTURING CORPORATION BRIDGEPORT CONNECTICUT. U S A’ 
COMPANY, INC 40 School Street, Danielson, Conn. « PRescott 4-8571 


ENGINEERING & 
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here have been few times in the 

history of our country when its 
life lies so desperately imperiled. 
Our perils are a two-pronged pincer: 
domestic and international. Let us 
be concerned with the domestic 
perils and basic, underlying causes. 


1. There has been, and is con- 
tinuing, a silent deterioration of our 
production equipment and our pro- 
ductive facilities. This does not per- 
mit us to compete successfully with 
imports, nor does it enable us to 
produce so economically and of 
such quality, that prices may be 
reduced. 

2. An unbalanced labor situation 
is resulting in constantly higher 
wage costs with no commensurate 
gain in over-all output. This applies 
to both productive and and non- 
productive labor. This situation will 
worsen. 


3. The programs of government 
spending have only added fuel to 
the inflationary fire, and aggravated 
the two previously mentioned evils. 

4. A lack of genuine respect in 
Washington for industry and vice 
versa. This absence of cooperation 
is most vividly shown by the new 
administration’s desire to cure our 
present ills singlehandedly, and by 
the simple expedient of pumping 
more money into the blood stream. 

5. A definite apathy on the part 
of business to face up to the im- 
mediate problems and endeavor to 


ONE LAST WORD 



































ECONOMIC PROBLEMS? THE SOLUTION IS UP TO YOU! 


find a solution. There is too much 
running to, and looking to Washing- 
ton when the going gets rough. 


These problems have been dis- 
cussed before and the usual recom- 
mendation is that these matters be 
solved jointly by government and 
industry. But only industry can 
make jobs, meet competition, build 
a healthy economy. All that govern- 
ment can do is to provide the right 
climate. 


Industry, unfortunately, has been 
more vocal than active about its 
problems. It has not yet realized, 
although many companies are com- 
ing to it, that it must solve its own 
problems as they pertain to each in- 
dividual business. This means that 
your business is your management, 
your labor problems, your markets, 
your production equipment, your 
facilities and your thinking. This 
means that it is your brain and 
brawn that will solve the problems 
for you. 


The solution to any economic 
problem lies in you. Do not look 
to government. And if our country 
lies in economic peril, it behooves 
each and every company to make 
certain it’s as strong and healthy as 
it can possibly be, and as well 
equipped and as productive as 
American brains and muscle can 
make it. If we don’t, the lights will 
go out, one by one and the com- 
munist lamps will be lit, one by one. 


Mm ¥. Schlecedw 


Vice President & Editorial Director 
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EATON-RELIANCE 


SPRINGTITES 
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1. Speed up assembly by reducing the number of motions 
on the production line with Eaton-Reliance Springtites 
which are bolts or screws preassembled with spring 
washers. Scientific light-line studies prove many mo- 
tions are eliminated by using these fasteners. 


NO 


Keep inventory balanced and make stock handling 
easier by always having the number of spring washers 
equal that of the screws or bolts. This also saves on 
paper work by reducing the number of stock requisi- 
tions and orders. 





>. Minimize “‘sweep-out™ waste by using one preassem- 
bled fastener instead of two fastener components. 
Being easier to pick up, springtites are less apt to be 
dropped, lost and wasted. In hopper-fed operations, 
preassembled fasteners are more efficiently and easily 
handled. 






Eaton-Reliance Springtites are made from top quality steel, 


cold drawn to rigid specifications in the Reliance mill. Write for 
. our new 16 page 
full line catalog 


containing complete information. 


S. 
RELIANCE DIVISION 
my As MANUFACTURING COMPANY 
552 CHARLES AVENUE . MASSILLON, OHIO 


SALES OFFICES New York ° Cleveland °* Detroit * Chicago * St Lovis * San Francisco * Los Angeles 
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SLIMSERT™ 


WORLD'S FINEST THIN-WALL INSERT 
SLIMPSERT ” ee ae dome 
UNIQUE IN THE ART OF FASTENING. 


ONE PIECE structural type insert fastener, solid col- 
umn, ready for installation. 

STRUCTURAL SUPPORT to panel in fastener area, 
200,000 PS.I. insert for use in aluminum, magnesium, 
cast aluminum, cast magnesium, cast iron, plastics 
(used with epoxy in brittle plastics.) 

LOADS TRANSMITTED uniformly throughout the 
total threaded column. 


HIGH FATIGUE to MIL-B-7838-A. 

VIBRATION PROOF internal and external lock. 
Unique 360° uniform distribution design. 

HIGH COLUMN STRENGTH. 

HIGH YIELD. 170,000 PS.I.minimum. 

HIGH AXIAL LOAD FACTOR. equal to or greater 
than mating bolt used. 

LIGHTWEIGHT typical SR 258L (14-28 UNF3) = 
98.4 grams, (.217 pounds) per 100 pcs. 
CORROSION RESISTANT: Fabricated from 
**ARMCO 17-4PH CRES. Equal to type 302 in most 
medias. 

EASY. RAPID INSTALLATION ... standard tools, 
drills, taps, etc. 

GUARANTEED class 38 threads per MIL-S-7742-A. 
PRELUBED for ease of installation & supplemental 
coat to exceed all requirements of MIL-L-25504 
POSITIVE IDENTIFICATION of internal locking fea- 
ture either in supply bin, or assembled in structure. 
LONG LIFE internal lock in excess of MIL-N-25027. 
WIDE TEMPERATURE RANGE offered in standard 
SLIMSERT * material— 120° Fahrenheit to. + 900° Fahren- 
heit. (Lox temperatures to + 1300° Fahrenheit avail- 
able upon request.) 

PROVEN PERFORMANCE by combined tests con- 
ducted at Rosan engineering test laboratory facility, 
independent testing & research laboratories & cus- 
tomer’s research & testing laboratories. 

MANY aircraft, missile & federal facilities have stand- 
ardized on SLIMSERT * inserts since its May 23, 1960 
release at the New York design show. 
ENGINEERING application service in key cities in the 
US. 

ANOTHER ORIGINAL DESIGN by Rosan Engineer- 
ing Corp. U.S. patents granted & pending. 
THIN-WALL §LIMSERT* inserts are manufactured 
& sold exclusively by Rosan, Inc. 


SOURCE APPROVED SINCE 1942. 
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A THIN-WALL TYPE 


INSERT 
FOR EVERY NEED 
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WRENCH IN...SWAGE OUT TOP! 


EROS AN, Inc. 


2901 West Coast Highway - Newport Beach, California 





MAIN PLANT: Newport Beach, California * OFFICES: Los Angeles, Seattle, San Francisco, Newark, Dayton, Fort Worth, Detroit, Washington, D.C., 
UNITED KINGDOM & Continent of EUROPE. 
* T. M. Registration Applied For * U.S. and Foreign Patents Issued and Pending . Copyright 1960 Rosan Engineering Corp. 
@T.M ~f Rosan Engineering Corp A trademark of Armco Stee! Corporation 
Use postpaid card. Circle No. 203 








